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CHAPTER ONE. INTRODUCTION 
Significance of Problem 
The complexities of individual student differences have long confronted 
educators in their efforts to provide successful learning experiences for 
children. There exists a danger that successful learning experiences may 
become confused with educational achievement. Current cultural emphasis on 
the latter has shaped a desire in adults to move children along the road of 
learning just as rapidly as they are thought capable of moving. Where 
achievement is valued and individual differences are not ignored, concepts 
of readiness for learning are nurtured. Particularly is this true with 
respect to a child's first experiences with learning to read. 
Freidson (1953) advances the concept of adult discount by which youth, 
as they approach the threshold of adulthood, tend to grow increasingly criti­
cal of activities thought to be childish. In this frame of reference, 
readiness is an adult term. Most adults remember little about the percep­
tual world of their childhood. Children, too, are guided away from their 
childhood world, and as they mature into adulthood lose both the capacity to 
view creation as they once did and the capacity to express how they once 
perceived. So it is, then, that educators who wish to know how a child 
perceives phenomena have little recourse other than the application of adult-
designed measures to children's performance. 
In the minds of those who study how children learn has been kindled an 
interest in the relationship between perceptual abilities and readiness to 
read. Reading has been defined by King (1964) as a process by which 
auditory meanings are perceived through visual discriminations of graphic 
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symbols. Reading skills can thus be related to a child's perceptual devel­
opment in general and to his auditory and visual perception in particular. 
Such a relationship affords augmented dimensions to concepts of reading 
readiness. 
Fuller and Laird (1963) maintain that the designing of effective and 
objective instruments for perceptual measurement does aid in a diagnosis of 
and a critical look at reading skills. It is conceivable that diagnostic 
measurement could also play a primary role in evaluating a child's readiness 
to read. Many diagnostic measures have been designed (Bender, 1938; Birch 
and Lefford, 1967; Doll and McKnight, 1965; Frostig, 1961; Gollin, 1956; 
Goodenough and Eagle, 1963; Harrison-Stroud, 1956; Katz and Deutsch, 1964; 
Lamson, 1967; Metropolitan Readiness, 1967; Monroe, 1935; Perceptual Forms, 
1963; Sapir, 1966; Segers, 1926; Sterritt and Rudnick, 1966; Wepman, 1958). 
Few of these investigate cross-perceptual performance. Few offer estab­
lished reliability or validity. Few offer convenience to the classroom 
teacher. Few include items of measurement free from cultural biases. It 
would seem evident that additional investigation of relationships between 
skills requisite for functional reading and skills of auditory and visual 
perception is needed. Further, it would appear that more effort could well 
be channeled toward creating and perfecting additional measures of perceptual 
skills. 
Theoretical Framework 
Peiper (1963) reminds his readers of the philosophers' knowledge, con­
firmed by the natural scientists, that the higher mental functions of man 
depend on perception through the senses. A broad view of perception is 
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offered by Lerea (1961) who states that figure-ground perception, by which a 
child selectively abstracts certain salient sensations of the figure from 
the multitude of less relevant stimuli of the ground, is fundamental to all 
organized sensory behavior. Goldstein (1948) suggests that a child's 
ability to differentiate foreground figures from background features is a 
skill common to sensory, motor, and cognitive behavior. If reading skills 
involve a cognitive nourishment through sensory receptions, as indeed 
functional reading does, then the development of reading skills may be said 
to rest upon the foundation blocks formed in the process of perceptual 
development. 
The process of perceptual development is described by Bruner (1964). 
He writes: 
In learning to perceive we are learning the relations that 
exist between the properties of objects and events that we 
encounter, learning appropriate categories and category 
systems, learning to predict and to check what goes with 
what. It is a matter of "model building." (p. 228) 
Combining sensory reception with the ordering process of Bruner's cognitive 
model allows the term "perception" to be defined as the process by which an 
individual selects salient features of an external stimulus and adapts them 
to his particular style of internal ordering. As a child's sensory ability 
matures, Stott (1967) suggests that perceived objects and events can be 
classified and categorized more in terms of how they relate to prior 
groupings and less in terms of their actual content. Thus the child's 
representations of his perceived world progress toward increased comprehen­
sion, increased flexibility, and increased interrelations. A differentia­
tion between sensory perception and language skills is made by Tripp (1966) 
in her statement that sensory perception is related more to primary 
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operations of selecting and receiving stimuli while language skills are 
related more to coding and storing of perceived information. From the pre­
ceding discussion two assumptions can be drawn. The assumptions point to 
the element of "readiness" in the perceptual processes. The first is that 
maturational readiness dictates a developmental hierarchy of operations in 
perception. The second is that experiential readiness, utilizing an ever 
expanding repertoire of past experiences, acts with maturation to dictate 
the rate and direction of cognitive growth inherent in perception. Combin­
ing the two assumptions allows the term "readiness" to be defined as a point 
at which a child is maturationally and experiencially ready to read. 
Several relationships between initial reading readiness and perceptual 
skills are reported in the literature. First, readiness is basic to the 
development of functional reading skills, according to Harris (1963). 
Second, Groff (1963) states that reading readiness involves utilization of 
past experience in perceiving meaning from graphic symbols. Third, it is 
Cutts* (1964) conviction that reading readiness components specifically 
include perceptual ability in both the auditory and visual modalities. 
Fourth, Deutsch (1964) maintains that perceptual abilities are significantly 
influenced by those environmental conditions prevalent during early child­
hood. Fifth, according to Sterritt and Rudnick (1966) readiness to read 
and the ability to transpose from one sensory modality to another are 
related. 
There can be little doubt of the important roles played by auditory and 
visual perception in the early learning processes of children. While some 
argument (Henmon, 1912; O'Brien, 1921) does exist with respect to which of 
the two modalities is utilized more by children in their early learning 
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experiences, thd^ controversy is not pertinent here. Considering readiness 
in terms of maturation and experience, and specifically considering the 
relationship of reading readiness to skills of auditory and visual percep­
tion, it would appear useful to investigate sensory integration rather than 
to continue the controversy reflecting a sensory dichotomy. Around this 
framework a cross-perceptual measurement of reading readiness was conceived. 
Statement of Problem 
The purpose of the present study is to develop a simple, teacher-admin­
istered group screening instrument which will yield a reading readiness 
measure based on cross-perceptual performance in the auditory and visual 
modalities. The study includes examinations of age, sex, and reading skill 
variables as they relate to performance on the designed instrument. The 
specific null hypothesis to be tested is that cross-perceptual performance 
in the auditory and visual modalities will be equivalent for two groups of 
children differing in reading ability. For the purposes of this study, 
reading ability is described in temns of functional and nonfunctional 
ratings of students by their teachers. 
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CHAPTER TWO. REVIEW OF LITERATURE 
For the purposes of clarity the review of literature is organized to 
include readings and studies from the areas of; (1) reading readiness; 
(2) perceptual processes; (3) auditory perception; (4) visual perception; 
and (5) intersensory perception. 
The Nature of Reading Readiness 
Generalities inherent in a term such as "readiness" make an all-
encompassing definition difficult. If the term is narrowed to "readiness 
to read" much of the same difficulty persists. Reading readiness has been 
interpreted to serve several concepts, as the following quotation from Leton 
(1963) illustrates. 
Readiness may be viewed as the composite level of maturation 
in sensory and neural systems which is prerequisite to the 
perception and discrimination of word forms. Second, it may 
be viewed as a composite of mental abilities and sub-abilities 
which are required for the recognition and comprehension of 
reading materials. Third, it is regarded as a specific pro­
gram of Kindergarten instruction related to the discerning of 
similarities and differences in shapes, forms, and pictures, 
and to the recognition of sequence in a series of pictures. 
Finally, it may be regarded as the heterogeneous total of all 
preschool activities and kindergarten experiences which enable 
children to assimilate vocabulary and comprehension, and to 
develop interests and attitudes which predispose them to 
successful reading, (p. 915) 
Reading readiness is commonly conceived as involving the development of 
requisite, functional skills in; (1) visual discrimination; (2) auditory 
discrimination; (3) listening; (4) language facility; (5) cognitive abili­
ties; and (6) social and emotional stability (Cutts, 1964; Clymer, 1964; 
Smith and Dechant, 1961). Several investigators, from the results of their 
research studies, have arrived at conclusions which support the 
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authenticity of the above-mentioned factors (Braun, 1963; Johnson, 1957; 
Monroe, 1935; Schonell, 1942; Sampson, 1962; Wepman, 1960). 
A concern for perceptual differences among children prompted Coins 
(1958) to discuss existing reading readiness measures and existing practices 
in teaching initial reading. Of the latter he states that neither the 
synthetic method of teaching word wholes nor the phonetic method of teaching 
word analysis could meet the perceptual needs of children who cannot per­
ceive wholes or who cannot discriminate component parts, respectively. 
Coins maintains that reading readiness tests must contain measures of 
children's abilities to perceive perceptual wholes and their abilities to do 
so in the presence of distraction. The writings of Cibson and Olum (1960) 
are supportive of such aspects of reading readiness. 
Perceptual differences among children learning to read also concerned 
Wepman (1960). He expresses the need of educators to early identify the 
perceptual style of each child so that, at the very least, children can be 
grouped as visual learners and as auditory learners at the onset of reading 
instruction. 
The role of language development in readiness to read has been investi­
gated by Sterritt and Rudnick (1966). In order to arrive at a testable 
hypothesis they assume that: (1) formal language is typically first learned 
in the form of an auditory-temporal code; and (2) learning to read ordinari­
ly consists of learning to translate the auditory-temporal code into one 
that is visual and spatially organized. Their hypothesis is that learning 
to read is dependent on the ability to transpose between auditory-temporal 
and visual-spatial codes. 
In a study to determine the relationship of mental ability to reading 
8 
achievement Deputy (1930) administered the Pintner Cunningham Primary Mental 
Test to 103 entering first-grade students in a New York City public school. 
At the end of the first semester he measured reading achievement by the 
Detroit Word Recognition Test. Deputy reports a correlation of .70 between 
reading achievement and cognitive abilities as measured by mental tests. 
Similar results were obtained by Monroe (1935). 
Russell (1953) suggests that measurements of social and emotional 
maturity in preschool children are useful supplements to readiness tests. 
One such measure was designed from the Vineland Social Maturity Scale by 
Doll and McKnight (1965) and is termed the Preschool Educational Attainment 
Scale. The Doll and McRnight scale contains 130 questions about a child's 
history of social training, social conformity, language development, sensory 
maturation, neuromuscular coordination, imagination, and behavior. Re­
sponses to the questions are interpreted by age stages ranging, in six month 
intervals, from 18 months to 7 years. Standardization, reliability, and 
validity data are not available for the scale. 
In summary, skills considered requisite of reading readiness are: 
(1) visual discrimination; (2) auditory discrimination; (3) language 
facility, including intersensory integration of auditory and visual codes; 
(4) cognitive abilities; and (5) social and emotional stability. 
Perceptual Processes 
Birch (1962) describes an hierarchy within sensory processes such that 
the developing child, as he passes through a number of age sequences, 
experiences a change within the sensory hierarchy. Birch states that the 
change is a sensory role-reversal which is apparent when comparisons are 
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made between the simple behaviors of tactually-dependent infants and the 
complex behaviors of aurally- and visually-dependent youth. According to 
Birch, failure of a child to achieve predominant perceptual reliance on 
information derived through the senses of audition and vision results in a 
pattern of functioning that is inappropriate for the learning of reading 
skills. 
Aspects of a developmental hierarchy are seen in Gesell's (1953) 
writings in regard to visual functioning. He enumerates three basic 
visually functional fields described as developing conjointly but not uni­
formly. The three fields are: (1) the skeletal, which holds the image; 
(2) the visceral, which discriminates the image; and (3) the cortical, which 
interprets the image. 
Vernon (1966), in a discussion of maturational levels within the per­
ceptual processes, states that, while young children interpret stimuli 
globally, with little attention to detail, maturation with age allows chil­
dren to better analyze, to better differentiate, and to better seek salient 
attributes of stimuli. A quotation from Vernon's writings illustrates his 
theory regarding intersensory aspects of perception. 
The simplest primary perceptions of sensory stimuli and of 
forms and their relation to their spatial surroundings are 
modified from infancy upward in the light of their associa­
tion with other cognitive data, and in particular through 
the acquisition of knowledge about the nature of objects 
and of the environment. Thus percepts, after the first few 
months of life, do not exist in isolation, but are related 
across sensory modes, they are integrated with memories of 
previous similar perceptual experiences, and of reactions 
to these, into schematic categories of associated percepts, 
(p. 404) 
Reasons for malfunctions of the perceptual processes should be con­
sidered before a review of specific studies in children's auditory and 
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Visual perceptual abilities is initiated. Deutsch (1964) lists four such 
reasons. The first is an insensitivity of the receptor so that information 
reaches the brain in an incomplete manner. The second factor is a stimulus 
intensity that is below the threshold of a normally sensitive receptor. 
This also results in incomplete information being fed to the brain. Mal­
function of the brain itself is the third factor and results in an inability 
of the child to discriminate the message, even though stimuli and receptors 
are functioning adequately. The fourth factor is experience which involves 
consistent exposure of the individual to particular stimuli. Regarding the 
last reason, Frostig, Lefever, and Whittlesey (1961) maintain that the 
development of perceptual skills in "normal" children, although based on 
maturational processes, could be helped by specific training, thus improving 
perceptual ability and subsequently inçroving academic performance. 
A child's perception of a stimulus would seem to be related to the 
degree of meaning that the stimulus had for the child. For example, children 
visually identify live objects earlier than they identify manufactured 
objects (Tanaka, 1962). Kidd and Kidd (1966) state that labeled objects are 
easier to remember than objects without labels, and that the ability to 
label or to name an object is related to cognitive and speech development. 
Working with 20 "pitch deaf" children, Repina (1961) was able to get subjects 
to discriminate pitches if the pitches were first assigned a label such as 
the sound of a dog or the sound of a chicken. 
Gibson and Olum (1960) give an overview of techniques used to reduce 
the power of a stimulus. They write that visual stimulation can be reduced, 
or "impoverished," by a diminished contrast between figure and ground, by 
reducing the size of the object, or by altering focus. Auditory stimulation 
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can be diminished by the introduction of a noisy background. In regard to 
both auditory and visual perception the conclusion is made that the greater 
the amount of stimulus "signal" as compared with nonrelevant "noise" the 
more likely is the accurate perception of the signal by children (Deutsch, 
1964). 
Cultural influences upon development of perceptual skills in the audi­
tory and visual modalities have been studied. Frymier (1958) researched the 
relationships between development of aural perceptions and cultural environ­
ment. Sounds commonly made by people, animals, and inanimate objects were 
taped and presented for identification to 64 northern urban youth and 91 
southern rural youth. Mean age of subjects was 16.35 years. Frymier found 
that northern subjects were significantly more accurate in identification of 
sounds relating to people and inanimate objects but that southern subjects 
were more accurate in identification of sounds relating to animals. Sig­
nificance was determined by the t test for means. Neither the t values nor 
the significance levels were given. Frymier concludes that subjects from 
different cultures perceive identical sounds differently. That cultural 
environment influences development of visual perceptual skills is supported 
by writings of Nissen, Machover, and Kinder (1935). They maintain that 
children from cultures where few pictures are utilized perform relatively 
poorly on tests that have pictorial content. 
In summary, the perceptual processes undergo developmental changes 
channeled toward an end state by which dependence is placed on the particular 
senses of audition and vision. Experience builds the perceptually analytic 
skills of cognition upon the skills of the primary senses. Cultural sur­
roundings thus influence the entire perceptual schema of an individual. 
Stimulus perception is related to stimulus meaning and stimulus "signal." 
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Auditory Perception 
Wepman (1960) states that developmental aspects of auditory perception 
are such that not all of the parts are ready to work with equal facility at 
all times. He describes audition as developing sequentially on at least 
three levels: (1) acuity, the ability of the ear to collect sounds and to 
transmit them to the nervous system; (2) understanding, the ability of the 
central nervous system to interpret meaning from the transmitted sounds; and 
(3) discrimination, the ability to differentiate each sound from the others. 
Kidd and Kidd (1966) indicate that there are a number of little-studied 
variables that are potentially influential to the development of audition 
and that a great amount of research is required to better understand their 
effects. They list the major variables as: (1) genetic inheritance; (2) 
family environment; (3) training; (4) chronological age; and (5) maturation. 
A number of studies on age and family environment are available and are here 
reported. 
Sterling and Bell (1930), Williams (1932), and Weinberg and Fischgold 
(1932) all demonstrated that the acuity component of auditory perception 
increases with age. Maccoby and Konrad (1966) studied the relationship of 
auditory discrimination skills and chronological age. They individually 
tested 32 kindergarten children, 32 second-grade children, and 32 fourth-
grade children. The test consisted of taped word pairs spoken simultaneous­
ly by a man's and a woman's voice. Presentation of the word pairs to the 
subject varied. At times both words were binaurally presented to both ears, 
and at other times each ear received, dichotichally, a different word of the 
pair. For each spoken pair of words the subject was asked to identify that 
spoken by the man's voice, and later, that spoken by the woman's voice. The 
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investigators found that correct identification of words spoken by the 
desired voice increases with age (F = 19.96; p < .001). Using sounds of 
common objects and events, rather than spoken words. Lamson (1967) obtained 
similar results. 
Clark and Richards (1966) compared skills of auditory perception for 29 
economically disadvantaged preschool children and for 28 nondisadvantaged 
preschoolers. They used, as a measurement instrument, the Wepman Auditory 
Discrimination Test. The WADT consists of 40 pairs of words, 30 pairs of 
which differ from each other only in initial or final sounds and 10 pairs of 
which are identical. Subjects are instructed to listen carefully as each 
pair is spoken so they can Indicate whether the pair are the same or differ­
ent. The researchers found a difference in performance on the WADT to favor 
the nondisadvantaged children (F = 20.38; p < .001). They conclude that 
children classified as economically disadvantaged exhibit significant 
deficiencies in auditory discrimination skills. 
Deutsch (1964) administered the Wepman Auditory Discrimination Test to 
a group of fifth-grade and a group of first-grade children who were students 
in a school serving a crowded and noisy district of New York City. Reading 
achievement of fifth-grade students was measured by the Gates Reading Test. 
Positive correlations between reading achievement and auditory discrimina­
tion skills were found to be significant at the .001 level. The manner of 
ascertaining reading achievement of first-grade students was not made clear. 
Deutsch concluded that: (1) the WADT differentiates good from poor readers; 
and (2) lower class children who live in a noisy environment do not develop 
the requisite auditory discrimination abilities for initial reading success. 
In a paper read at a conference on teaching in depressed urban areas. 
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Deutsch (1963) states that poor readers have more difficulty with skills of 
auditory discrimination than do good readers. Further, he states that lower 
class children in the first grade are significantly below middle class chil­
dren of the same age in auditory discrimination ability. Deutsch explains 
the auditory lag of the lower class child as resulting from the relatively 
little emphasis placed on verbal interaction in a deprived home. He main­
tains that attentiveness to discriminatory cues of speech is thus less 
likely to develop and the child may enter school ill prepared to face the 
foreign auditory demands of the classroom, the unfamiliar speech patterns of 
the teacher, and the attentive demands of prolonged speech sequences. 
Young (1936) writes that reading disability may, in reality, be poor 
language comprehension. Young conducted an investigation of the relation­
ship between comprehension in reading and comprehension in hearing. He 
chose as subjects, 2000 children in the intermediate grades of selected 
schools in Iowa and Texas. Each child's hearing acuity was checked. Read­
ing achievement was measured by the Gates Reading Test. Classroom groups of 
children were then exposed to three different stories presented in three 
different ways. Immediately after each mode of presentation, comprehension 
was measured by a 30 item test. The presentation modes were; (1) story 
read aloud by teacher; (2) story read aloud by teacher while students read 
it silently; and (3) students read story silently at their own rate. No one 
mode of presentation appeared to be significantly better than any other in 
terms of measured comprehension of the stories. However, correlations among 
comprehension scores of the three presentation modes were such that Young 
concludes that most children who do poorly in reading comprehension also do 
poorly in hearing comprehension. 
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Development of auditory perceptual skills is of primary importance to 
the learning of concepts, tasks, new skills, and the complicated process of 
reading (Budoff and Quinlan, 1964; McGeoch and Irion, 1952). 
The preceding literature on auditory perception may be summarized as 
follows: (1) a number of variables influence the development of auditory 
perception; (2) auditory perception and chronological age are positively 
related; (3) children described as economically or culturally deprived may 
also be auditorily deprived; and (4) poor auditory discrimination skills 
may be a cause of poor reading skills. 
Visual Perception 
Relationships between chronological age and aspects of visual percep­
tion have been found (Behar and Bevan, 1956; Gottschalk, Bryden, and 
Rabinovitch, 1964; Segers, 1926; Watson and Lowrey, 1962). Several inves­
tigators refer to age five as a focal point in the development of visual 
perception. By this age children appear to have achieved some measure of 
ability for; (1) systematic, controlled scanning of figures (Elkind and 
Weiss, 1967); (2) discrimination among sinçle, plane figures (Birch and 
Lefford, 1967); and (3) recognition of proportion (Kholmovskay, 1965). 
The order in which parts of a form are scanned by preschoolers was 
studied by Braine (1965). She constructed two sets of six geometric fig­
ures. All members of a set shared a common focal part at one end, and 
identical sides, but differed in the way the figure was closed at the other 
end. This difference was the distinguishing part. Figures were tachisto-
scopically presented to subjects twice, once right side up and once upside 
down. Immediately following each presentation, subjects were shown four 
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figures from the appropriate set, and were asked to select, from the four, 
the figure just seen. Subjects were 36 nursery school children ranging in 
age from 3.1 to 5.1 years. Ten of the children were between the ages of 3.1 
and 3.9 years. Sixteen were between the ages of 4.6 and 5.1 years. The 
young group of children recognized figures better when a right side up pre­
sentation was made, as opposed to an upside down presentation (t = 3.19; 
p < .02). The reverse was true of the oldest group (t = 5.62; p < .001). 
Braine concludes that marked changes occur in the processes of form percep­
tion between the ages of three and five years. Changes are interpreted as 
differences in the part of a figure used as a starting point for scanning. 
Three-year-olds start the scanning process at the focal point while five-
year-olds start at the top of the figure. 
The findings of Braine are supported by results of studies conducted by 
Kerpelman and Pollack (1964). A statement by Rivoire and Kidd (1966) simi­
larly refers to the development of scanning processes in children's visual 
perception. They say that perception of a whole figure developmentally 
precedes perception of figure detail. 
One established measure of visual discriminatory skills is the Prostig 
Developmental Test of Visual Perception. According to Maslow, Frostig, 
Lefever and Whittlesey (1964) the FDTVP provides information regarding a 
subject's ability with; (1) eye-hand coordination; (2) figure-ground per­
ception; (3) form constancy; (4) position in space; and (5) spatial rela­
tionships. Approximately 45 minutes is needed to administer the test. It 
may be given individually or in groups. Scoring is objective. Raw scores 
may be converted to perceptual age equivalents or to total perceptual 
quotients. Standardization of the FDTVP iu based on a sample of over 2100 
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unselected nursery and public school children between the ages of three to 
nine years. 
Maslow, e^ al. explain procedures involved in the five measured areas 
of the FDTVP. In the measurement of eye-hand coordination the task is to 
draw a straight line to a target. Figure-ground perception is measured by 
discrimination of intersecting shapes and hidden figures. The form con­
stancy task is to find circles and squares drawn with varying shadings, 
sizes, and positions, from among other shapes on the page. To test direc­
tionality the child is required to differentiate between figures in an 
identical position from those in reversed or rotated positions. In spatial 
relationships the task is to copy patterns by linking dots together. 
The FDTVP was used by Olson (1966) to relate its five measured areas of 
visual perception to the general achievement of 71 second-grade children. 
Achievement was measured by the California Achievement Test. Olson found 
the correlations among FDTVP total score and CAT subscores to be significant 
(Vocabulary, r = .44, p < .01; Comprehension, r = .35, p < .01; Arith. 
Reasoning, r = .51, p < .01; Arith. Fundamentals, r = .53, p < .01; English, 
r = .40, p < .01; Spelling, r = .32, p < .01). Further, all subtests of the 
FDTVP, with the exception of form constancy, were found to contribute to the 
significance of the total correlation. Olson concludes that the FDTVP has 
value as a predictor of general achievement for second-grade youngsters. 
His conclusion is supported by Silverstein's (1965) analysis of standardi­
zation data for the FDTVP. 
The five measured areas of visual perception contained in the FDTVP are 
augmented by investigations involving discrimination of inverted, embedded, 
and inconçlete visual stimuli. Results of such investigations are briefly 
18 
given on the following pages to indicate the value to perceptual and cogni­
tive measurement that is inherent in recognition of treated stimuli. 
Ghent and Bernstein (1961) found that preschool children could recog­
nize geometric forms presented in the right side up position more frequently 
than forms presented in the inverted position. Their findings are confirmed 
by results of studies by Braine (1965), Dodd and Strang (1966), Hunton 
(1955), and Podd'yakov (1965). It may thus be said that young children 
experience difficulty in discriminating among inverted visual stimuli 
(Wohlwill, 1960). 
Fuller and Laird (1963) state that the most frequently mentioned type 
of deficit associated with reading disability is impairment of visual per­
ception with respect to directional orientation. To study degrees of rota­
tion in figure copying and to relate such rotation to measured reading 
ability. Fuller and Laird employed their previously designed Minnesota 
Percepto-Diagnostic Test. The MPDT consists of six stimulus cards containing 
forms for the subject to copy. Forms include Werthemer's circle and diamond 
as well as designs of dots formed in the shape of arrows. All forms are 
placed against backgrounds with varying characteristics. Subjects for the 
study included 240 children ranging in age from 8 to 15 years. Mean age was 
12.1 years. Reading ability of subjects was determined by their scores on 
the Gates Reading Test. Good readers were defined as those whose scores 
placed them two or more years above the mean. Nonfunctional readers were 
defined as those whose scores placed them two or more years below the mean. 
Fuller and Laird found that good readers copied the MPDT figures at a mean 
rotation of 13.64 degrees while nonfunctional readers copied the same 
figures at a mean rotation of 46.41 degrees. The investigators conclude 
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that figure rotation, as measured by the MPDT, indicates significant differ­
ences between good and nonfunctional readers. 
According to Birch and Lefford (1967) the ability to find a form within 
a form or to find hidden figures is difficult for both normal and deviant 
children because it reflects perceptual analytic functions of segregating, 
identifying, and responding to selected aspects of a whole figure. Figures 
embedded within a grid are difficult for children to correctly perceive 
(Ghent, 1956). Children's ability to perceive embedded figures is related 
to chronological age (Elkind, 1964; Ghent, 1956; Gollin, 1956). 
Gottschaldt figures, in which the subject is required to find a simple 
geometric form embedded in a coiiq>lex geometric figure, were modified and 
used by Goodenough and Eagle (1963) in designing the Children's Embedded-
Figures Test (CHEF). The CHEF contains 40 items, divided into two sets of 
20 items each. Items consist of common figures, such as a car or a boat, 
painted on 21 inch square masonite. Knobs are located at the center of 
several geometric forms within each figure. Seated eight feet from the 
figure, subjects are tested individually on each item by exposure to a geo­
metric form contained within the figure and by correctly identifying that 
form by removing it from the figure. The investigators tested 48 children 
five years of age and 48 children eight years of age. The sample was evenly 
divided as to sex. A significant difference in ability to correctly iden­
tify embedded geometric forms was found to favor the older subjects (F = 
43.77; p < .001). Sex of the subjects was not a contributing factor to 
performance. Goodenough and Eagle conclude that the ability to overcome an 
embedded context clearly increases from age five to age eight for both 
sexes. 
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Hunton (1955) explains children's difficulty in achieving closure with 
incomplete patterns as a need for more redundancy. Closure is the percep­
tion of an object or event which is not conçletely represented (Mooney, 
1957). To study the relationship of closure ability to age, Mooney used 40 
pictures of incomplete black and white faces to test 119 girls and 126 boys 
ranging in age from 7 to 13 years. Incomplete pictures were drawn on three 
inch by four inch cards. Subject's task was to arrange the cards into seven 
categories of faces; faces of boys, of grown-up men, of old men, of girls, 
of grown-up women, of old women, and of non-identifiable faces. The task 
was administered to groups of children by grade. Mooney found that second-
grade children were able to correctly identify 36 percent of the faces com­
pared to a 72 percent correct identification on the part of the eighth grade 
children. There were no significant sex differences. Mooney concludes that 
there is a positive and significant relationship between closure ability and 
chronological age. His conclusions are supported by results found by other 
researchers (Gollin, 1956; Line, 1930; Piaget and von Albertini, 1954; 
Siegel and Ozkaptan, 1953). 
Birch and Lefford (1967) indicate that the most rapid improvement in 
visual analytic skills takes place during the age span between five years 
and eight years. 
In summary, the skills of visual perception; (1) are positively 
related to chronological age; (2) are positively related to scholastic 
achievement; and (3) may be partially measured by utilizing inverted, 
embedded and incomplete treatments of figures. 
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Intersensory Perception 
Kidd and Kldd (1966) state, "It seems probable that a perception 
arising in any modality is strengthened or weakened by perceptions arising 
from all the sensory modalities (p. 136)." Although concepts of intersen­
sory perception appear to have recent origins, support for the above quota­
tion is found in early (Worcester, 1925) as well as current (Potter, 1967) 
research. 
An aspect of intersensory perception receiving recent attention is 
cross-modal transfer. Blank and Bridger (1964) define cross-modal transfer 
as the use of information acquired through one sensory modality in solving 
problems presented in another modality. They maintain that such learning 
occurs readily in humans but not in animals and suggest the mediating role 
of language as an explanation. Where language is not a direct factor, such 
as in a task of perceiving a numeral sequence, Ettinger (1960) finds that 
monkeys can transfer across modalities. 
Gardner and Judisch (1965) designed a study to determine whether pre-
training in a visual discrimination task would facilitate learning of an 
analogous auditory task. Subjects were 37 preschool boys and girls ranging 
in age from 3 years 3 months to 5 years 1 month. Subjects were assigned to 
one of two treatment groups. Children in Group I were given training on a 
two-light visual sequence prior to the final task of identifying a two-
sound auditory sequence of tone and chime, presented in randomly alter­
nating order. Children in Group II were given experience with the mechanics 
of identifying the auditory stimuli, and then were presented the same final 
auditory task. Differences in the two groups on the final task 
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significantly favored the group with visual sequence training (F = 75.48; 
p < .001). The investigators conclude that significant cross-modal transfer 
effects exist in the learning process. 
Gaydos (1956) found evidence of intersensory transfer between the 
haptic and visual modalities. His findings are supported by those of Blank 
and Bridger (1964) and Houck (1964). 
A task in which a subject was to attend to a temporal rhythm and then 
to select one of three printed spatial dot patterns which corresponded to 
the rhythm was designed by Sterritt and Rudnick (1966). Subjects were 36 
boys from the fourth grade of a middle-class suburban public school. Their 
mean age was 112.58 months. The boys' scores on the Lorge-Thomdike Intel­
ligence Test and scores on the reading comprehension subtest of the Iowa 
Test of Basic Skills were used as comparisons to the task scores. The 
specific rhythm test was administered to each boy individually and was 
divided into three parts. Part one consisted of the examiner tapping a 
rhythm which was both seen and heard, and then presenting visual choices to 
the subject. Part two consisted of a flashing light and the visual choices. 
In part three a tape-recording of a single-tone auditory rhythm was pre­
sented prior to the visual choices. In each part, three practice and ten 
test items were presented. Subject scores on part three, which was the only 
task requiring a clear transposition from one modality to another, were 
significant independent predictors of reading ability (t = 3.13; p < .005). 
Scores on parts one and two were nonsignificant predictors. Sterritt and 
Rudnick conclude that when a child is required to integrate across sensory 
modalities, such as from an auditory clue to a visual choice, the resultant 
performance is predictive of reading achievement, independent of general 
intelligence. 
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The relationship of auditory-visual integration to reading retardation 
was studied by Birch and Belmont (1964). Children from schools in Aberdeen, 
Scotland, were given the British sentence reading test and the reading sec­
tions of the Metropolitan Achievement Test. On the basis of scores made, 
those children in the lowest ten percent were termed retarded readers and 
the rest were termed normal readers. Fifty normal male readers were ran­
domly selected from the total and 150 retarded male readers were similarly 
selected. A perceptual task requiring identification of one of three visual 
dot patterns that corresponded to a rhythmic tapping, was presented to the 
subjects. The examiner tapped an auditory pattern on his desk, while the 
subject listened. The subject was then shown three dot patterns from which 
the one that corresponded to the auditory pattern was to be selected. Birch 
and Belmont found that readers described as retarded did much poorer than 
normal readers on the perceptual task (t = 3.42; p < .001). The researchers 
conclude that children with low auditory-visual integration ability also 
tend to be poor in reading ability. 
Deutsch and Zawel (1966) investigated the relationship between auditory-
visual perception and organic functioning. Subjects were 39 brain-injured 
children between the ages of six and twelve years and an age-comparable 
group of intact children. The Arthur Point Scale was administered to all 
subjects to eliminate those who had difficulty attending to perceptual 
tasks. Subjects were presented with masked visual and auditory stimuli and 
were asked to identify the underlying clue as quickly as possible. Visual 
stimuli were simple line drawings which were partly masked by dots, partly 
reduced in clues, or partly hidden within a grid. Auditory 
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stimuli were common sounds of frequently used words which were partly masked 
by white noise, by beeps, or by classroom noise. All visual tasks were pre­
sented tachistoscopically and all auditory tasks were taped and presented 
through earphones. Brain-injured children were found to be significantly 
less functional in the auditory modality than normal children (t = 3.03; 
p < .01). A significant difference between the two groups of subjects was 
not found for the visual modality. 
Katz and Deutsch (1964) state that since early reading instruction 
clearly requires the capacity to absorb auditory and visual information, 
learning difficulties might arise from attentional deficiencies in either 
one or both stimulus modalities. They studied the relationship of perceptual 
abilities to reading achievement. Sixteen male Negro students in each of the 
first, third and fifth grades in New York City were selected so that, for' 
third and fifth grade children, eight were identified as retarded readers 
and eight were identified as normal readers. Reading identification was 
made on the basis of scores obtained from administration of the Gates 
Advanced Primary Reading Test. Those students whose scores were in the 
upper 30 percent of the frequency distribution were described as normal. 
Those in the lower 30 percent of the distribution were described as retarded. 
First grade students were included to investigate relationships between 
modality efficiency and potential reading ability. Each subject was indi­
vidually tested on his ability to identify three groups of stimuli. Group 
one consisted of eight spoken monosyllabic nouns. Group two contained eight 
black and white drawings of common objects. Group three involved four 
pictures and four spoken nouns, in alternating order. Katz and Deutsch 
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found that retarded readers performed similarly to normal readers on tasks 
involving visual stimuli but that a significant difference, favoring normal 
readers, exists in performance on auditory stimuli (F = 29.29; p < .001). 
The investigators conclude that: (1) poor readers are markedly more uneven 
in auditory performance than are normal readers; (2) poor readers are more 
inconsistent in auditory performance than in visual performance; and (3) 
young children are more inconsistent than older children. 
Sapir (1966) hypothesizes that significant sex differences in percep­
tual abilities exist in four- and five-year-old children. She designed a 
perceptual word and picture test on tag-board squares. Tasks involved copy­
ing figures, counting, memory of number sequences, matching likenesses in 
forms and words, differentiating right and left, and figure drawing. Sub­
jects were 34 girls and 16 boys tested in May preceding and January follow­
ing kindergarten entrance. Sapir found mean scores for girls on all sub­
tests were consistently higher than for boys, on both administrations of the 
test. Significant differences, favoring the girls, were found for tasks 
involving matching likenesses in forms and words (t = 4.22; p < .001) and 
copying figures (t = 2.58; p < .01). Sapir suggests that developmental 
differences between the sexes in visual-motor skills may have serious impli­
cations for educators. 
Sex differences in perceptual abilities have not been significant in 
several other studies (Birch and Lefford, 1963; Gardner and Judisch, 1965; 
Goodenough and Eagle, 1963; Judisch, 1963; Mooney, 1957). Some apparent 
discrepancies regarding significance of subjects' sex in perceptual measures 
may reflect the variance within the measurement tasks. Further clarifica­
tion would seem appropriate. 
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Literature on intersensory perception may be summarized as follows: 
(1) intersensory perception does exist in humans; (2) intersensory percep­
tion is positively related to those skills required of functional reading; 
(3) there is a positive relationship between chronological age and the 
development of intersensory perception; and (4) sex differences in inter­
sensory performance have not been generally significant. 
Summary 
From the review of literature it can be said that: (1) the perceptual 
processes developmentally come to an orientation around the senses of audi­
tion and vision; (2) among the many factors involved in reading readiness 
are the skills of auditory and visual discrimination; (3) performance of 
nonfunctional readers is more inconsistent in the auditory than in the 
visual modality; (4) intersensory perception exists and supports acquisition 
of functional reading skills; (5) development of auditory and visual skills 
and of intersensory perception are positively related to chronological age; 
(6) sex differences in perceptual performance have not generally been 
significant; and (7) perceptual performance can be measured by purposefully 
"impoverished" stimuli. 
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CHAPTER THREE. METHOD AND PROCEDURE 
Research Design 
The purpose of the present investigation is to test children with a 
number of simultaneously presented and matched aural and visual stimuli to 
ascertain relationships between responses and reading abilities of subjects. 
Procedures would thus be Initiated which would lead to development of a 
simple, teacher-administered group reading readiness measure based on cross-
perceptual performance in the auditory and visual modalities. 
Stimuli emitting a sound easily recognizeable by widely divergent 
groups of children were categorized by type of sound. Six stimuli were 
included in each of four categories. Aural stimuli were recorded. For 
each sound, three visual stimuli, one of which was matched to the aural 
stimulus, were drawn. 
Half of the stimuli were aurally masked while visual choices remained 
clear. Such treatment resulted in items weighted toward measurement of 
auditory discrimination skills. Similarly, half of the stimuli were visu­
ally masked while sounds remained clear, thus resulting in items weighted 
toward measurement of visual discrimination skills. 
The masked stimuli, referred to as items, were arranged randomly on 
tape and in booklet for auditory and visual simultaneous presentation to 
subjects. Taped instructions were included. The entire measurement was 
designated as the Hear and See Test. It was assumed-that subject perform­
ance on the test would relate to subject performance in reading. 
To determine the power of test items to predict reading achievement, 
the Hear and See Test was presented to first-grade children described by 
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their teachers as functional or nonfunctional readers. A group of kinder­
garten children was included in the sample so that test item relationships 
with chronological age could be determined and so that validity of the Hear 
and See Test as a reading readiness measure could later be investigated. 
Equal numbers of boys and girls in the sample presented opportunity to ob­
serve relationships between sex of subjects and test item performance. 
Reading rating and item responses of first-grade students were the two 
variables utilized in a correlation matrix to determine which items signifi­
cantly predict reading ability. The same matrix was ençloyed to study items 
highly intercorrelated. Responses of both first-grade and kindergarten 
students were analyzed by a correlation matrix to determine variable corre­
lations of chronological age, sex, and item responses. A chance probability 
of five percent or less was considered significant for all analyses of the 
study. 
In the current developmental phase of the Hear and See Test no attempt 
is made to establish the standardization, the reliability, or the validity 
of the instrument. 
Subj ects 
All students attending classes in the Marshalltown Community School 
District during May of 1968, with the exception of students at the Albion 
attendance center located some ten miles north-west of the city, were 
included in the general population of subjects for the study. Each first-
grade child's reading ability was judged by his teacher to fit one of three 
ratings. A rating of functional reader indicated that the child, in the 
evaluation of the teacher, could read well and with efficiency from 
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materials at or beyond grade expectancies. A rating of nonfunctional reader 
indicated that the child, in the evaluation of the teacher, could not read, 
or could read only poorly and without efficiency from materials below grade 
expectancies. The third rating category included all children whose reading 
ability, in the evaluation of the teacher, was between the above two cate­
gories . 
From the ratings made by the teachers, 240 first-grade students were 
judged as functional readers, 113 were judged as nonfunctional, and 117 
students were judged as being between the two categories. Only the responses 
of the functional and nonfunctional readers were selected for statistical 
analysis. 
In addition to the first-grade students, there were 81 kindergarten 
students included in the sample. Their responses were included in the 
statistical analysis of variable relations among item performance, age, and 
sex. Kindergarten students were members of three classes within two 
Marshalltown schools selected because the socio-economic distribution of 
children served was proportionally balanced and ranged from the economi­
cally and culturally deprived to the economically and culturally advantaged. 
There were 217 boys and 217 girls in the population used for statistical 
analysis. Chronological ages of the subjects ranged from 66 months to 102 
months. The mean age was 82 months and 13 days. For purposes of analysis, 
ages were categorized at two month intervals. 
It was assumed, since subjects were residents of an area in and around 
an established mid-westem agricultural and industrial community, that the 
sang)le was representative of a typical group of mid-westem school 
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children. No attençt was made to screen out children on the basis of poor 
acuity in vision or hearing. A purpose of the Hear and See Test is to 
identify children who, because of poor auditory and poor visual perception, 
are potentially poor readers. Hence establishing significance of relation­
ships between item responses and reading ability by accepting responses only 
from children with demonstrated perceptual acuity would have resulted in a 
biased sançle. 
The form used in collection of descriptive information for subjects, 
and the instructions for completing the form, are contained in Appendix A. 
Instrument 
Selection of stimuli 
An objective of instrument design was to utilize stimuli which were 
relatively linguistically culture-free. For this reason stimuli common 
enough to have been experienced aurally and visually by widely different 
groups of children were chosen. Research indicates that children identify 
stimuli described as natural more easily than stimuli described as mechani­
cal (Tanaka, 1962), and that abstract performance in children is typically 
quite limited (Manis, 1966). Consequently, each item used for the Hear and 
See Test contained stimuli categorized by type as either: (1) natural; 
(2) mechanical; (3) natural and mechanical; or (4) abstract. These four 
categories are listed in suspected order of difficulty for children. It was 
assumed that the correct identification of a natural and a mechanical 
stimulus presented together in combination would be more difficult than the 
identification of either type of stimulus presented separately. Abstract 
items contained a commonly known auditory stimulus and a visual symbol. 
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rather than a conçlete visual picture, of that stimulus. Such items were 
considered most difficult for children because a direct relationship between 
sound and picture was obscure. 
Six stimuli were placed by type in each of the natural, mechanical, and 
abstract categories. Six combinations of a natural and a mechanical stimu­
lus were placed in the natural/mechanical category. Since there were four 
categories with six stimuli or combinations of stimuli in each, the Hear and 
See Test was built around 24 stimulus-items which were to be presented 
simultaneously as auditory and visual clues. 
Two of the six abstract stimuli were of the Sterritt and Rudnick (1966) 
type teiq>oral rhythms for which the subject must select one of three spatial 
dot-patterns to match an auditory rhythm. 
Described by their sounds, the 24 stimulus-items used in the Hear and 
See Test are shown in Table 1. 
Table 1. Hear and See Test categories and auditory stimuli 
Category 
Natural Mechanical Natural/Mechanical Abstract 
dog bark car horn angry child 
drum beating 
thunder 
child laugh hammer 
pounding 
child coughing 
whistle blowing 
footsteps 
bird chirp door shutting father snoring 
clock ticking 
applause 
cat meow truck motor mother singing 
horn playing 
S-sound 
baby cry telephone 
ringing 
child whistling 
cloth ripping 
three bells 
cow moo airplane 
motor 
child sobbing 
dish breaking 
five tones 
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Treatment of stimuli 
Three of the six stimuli in each category were selected for visual 
treatment. The remaining three stimuli in each category were aurally treat­
ed. Selection was made on the basis of how adaptable the sound and picture 
of a particular stimulus were to the auditory and visual treatments, respec­
tively. For example, sounds of a door shutting were found to require close 
aural attention for correct identification. Masking the sound would have 
resulted in an incomprehensible stimulus. However, the picture of a door 
shutting could be visually treated without loss of salient features. The 
stimulus of a door shutting was thus delegated to visual treatment. In a 
similar manner, those visual stimuli where much of the clue was dependent on 
small details, such as the mouth of a child whistling, were masked aurally 
rather than visually. 
Treatment of pictures while sounds remained clear resulted in items 
weighted toward measurement of visual discrimination skills. Three visual 
treatments were employed with each of the stimuli designated for inclusion 
in the visual subtest. The three treatments were; (1) figure inversion, by 
which each drawing was presented upside down to the subject; (2) embedded 
figures, by which each drawing was covered by a mesh of heavy horizontal 
and vertical black lines 1/16 of an inch wide and 3/16 of an inch apart; and 
(3) incomplete figures, by which only a small but salient portion of each 
picture was drawn. Saliency was determined by subjectively selecting and 
presenting the most distinguishable part of a figure to a few children of 
various ages. On the basis of such a pretest, the partial clues were either 
left as they were, were augmented, or were diminished. 
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Treatment of sounds while pictures remained clear resulted in items 
weighted toward measurement of auditory discrimination skills. Three audi­
tory treatments were employed with each of the stimuli designated for inclu­
sion in the auditory subtest. The three treatments were: (1) electronic 
beeps superimposed over the auditory stimulus at a rate of four per second 
to present a regular, persistent, non-constant distraction; (2) white noise 
(static) superimposed over the auditory stimulus to reduce "clueness" and to 
present a constant distraction; and (3) random classroom noise superimposed 
over the auditory stimulus to present a random type of distraction. 
The Hear and See Test thus contained two subtests. The visual subtest 
consisted of three stimuli in each of four categories, or twelve stimuli, 
the drawings of which were treated in three ways as the sounds remained 
clear. There were contained, therefor, in the entire measure, 36 visually 
treated stimuli specifically weighted to measure skills of visual discrimi­
nation in cross-perceptual performance. Similarly, the auditory subtest 
consisted of three stimuli in each of four categories, or twelve stimuli, 
the sounds of which were treated in three ways as the pictures remained 
clear. There were contained, therefor, in the entire measure, 36 aurally 
treated stimuli specifically weighted to measure skills of auditory dis­
crimination in cross-perceptual performance. The total Hear and See Test 
contained 72 treated stimuli. Hereafter the treated stimuli will be 
referred to as test items. 
Test items were randomly arranged. Similar or parallel comparisons 
between visual treatments and auditory treatments was not intended. The 
total number of test items correctly perceived by a given subject served as 
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his reading readiness indicator. In addition, sums of the subtest items 
were available as very general and limited indicators of a subject's per­
formance by modality. 
Descriptions of stimuli, auditory and visual treatments, and the random 
order of test items, are located in Appendix B. 
Presentation of stimuli 
All but two of the auditory stimuli were recorded live from actual 
situations. The cat meow and the cow moo were artificially produced. Audi­
tory stimuli were initially taped on a portable recorder. Each stimulus was 
then transferred to one channel of a Sony stereophonic tape recorder at a 
level of no less than 50 decibels at the point of microphone input. 
Auditory masks were recorded on the second stereo tape channel. Indi­
vidual adjustment of channel volume controlled balance between clue and 
mask. In addition, an identical mask was applied to stimuli for each of the 
three auditory "impoverishment" techniques. Some control was thus exerted 
over variations in intensity, frequency, and pitch within masks. However, 
since complex sounds of real objects, as opposed to pure tone sounds, were 
used as auditory stimuli, no control could maintain a constancy between the 
cycles per second (pitch) of the stimulus and the decibels (volume) of the 
mask. It should be evident that variations within the cycles per second of 
natural sounds such as a baby cry would allow some vibrations to be conduct­
ed more readily than others. Thus, some tones of a baby cry might be 
covered quite completely by the mask, but other tones of the same cry would 
easily penetrate it. 
As the Hear and See Test was designed for group administration. 
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adequate auditory coverage of a classroom demanded at least two transmitting 
speakers. For this reason, a monaural tape of masked and unmasked auditory 
stimuli was made by balancing and simultaneously recording both stereo 
channels. Upon playback such a monaural tape would present identical 
signals to each speaker of a stereophonic machine. 
Operations of splicing and fitting on the monaural tape resulted in 
correct length and presentation order of the auditory stimuli. Most stimuli 
were five to six seconds in length. No one clue was more than two seconds 
longer than any other. With realistic sounds, a closer control of length 
was not practical because of natural differences in "clueness." A ringing 
telephone, for instance, necessitates a longer clue than does an airplane 
motor because of the discontinuous nature of the rings. 
From the spliced tape, two master monaural tapes were made at the 
Telecommunicative Arts center of the Iowa State University. Master tapes 
were recorded at a speed-of seven and one-half inches per second.^ 
For each sound, three realistic black-line visual choices were drawn. 
One of the three pictures was a direct replication of the stimulus emitting 
the sound. The other two pictures were designed to show some commonality 
with the sound-emitting stimulus. Each visual stimulus was drawn within a 
rectangle measuring two and one-half inches in height and three inches in 
length. A black felt-tipped pen was used. 
Drawings were placed in rows of three such that each row corresponded 
^Master tape is available upon request from Sam Clark, Department of 
Child Development, Iowa State University, Ames, Iowa. 
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to an auditory clue. Position in the row was randomly assigned. There were 
five rows of pictures on each page. Pages were of white sixteen pound paper 
and measured eleven inches in height and eight and one-half inches in 
length. Since 72 test items were used, with a row of pictures for each 
item, 15 pages were necessary to contain the 72 rows of pictures. Pages 
were identified by small and sinçle black-line pictures at the very top. 
Similarly, small pictures placed before each row served as reference points. 
The latter pictures remained constant from page to page. 
The Hear and See Test booklet containing the 72 rows of visual stimuli 
and the row and page identifications is located in Appendix C. 
Taped instructions 
Taped instructions for the Hear and See Test direct subjects to listen 
for a given auditory clue and to look at a given row of pictures. Subjects 
are instructed to make a crayon line over the one picture in each row which 
best matches the sound heard. Directions are also given as to when to 
listen, when to mark, how to identify rows and pages, and what to do if help 
is needed. Inserted between auditory stimuli are taped words essentially 
repeating the following directions: "Mark (referring to previously heard 
clue). Look at the row with the cup (or other identifying pictures) in 
front. Listen." Verbal directions between each auditory clue are about six 
seconds in length. 
Taped verbal instructions presented prior to test items, as well as 
taped verbal instructions presented between test items, are written in 
Appendix D. 
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Procedure 
A group session of the eight Marshalltown elementary school principals 
was conducted in April, 1968. Discussed at this time were basic objectives 
of the study, the need and procedure for securing pupil reading ratings by 
teachers, and a testing schedule by attendance center. Principals then made 
arrangements within centers as to the order in which classes of students 
would be tested. Reading rating sheets were given to each first-grade 
teacher about one week prior to the testing of her class. Ratings were 
requested of her when administration of the Hear and See Test occurred. 
Testing began on May 2, 1968, and continued during two days of each 
week until May 21, 1968. Usual procedure was to test two classes on each 
half-day so that one class was tested just following morning or afternoon 
arrival and one class was tested just following morning or afternoon recess. 
Three kindergarten and twenty first-grade classrooms of students were 
tested. Testing was by groups with a classroom of children comprising one 
group. 
Prior to each test administration, equipment was made ready in the 
school corridor. The same two-speaker stereo tape recorder was used for all 
tests. The recorder was placed on a rolling stand with a speaker at each 
side and facing in opposite directions. Hear and See Test booklets and 
sample rows of pictures were located on a shelf of the stand. At the appro­
priate time, equipment was rolled to the center of the classroom and the 
speakers were placed so that no child was sitting further than 15 feet from 
a speaker facing in his direction. Students were asked to arrange their 
chairs so that a maximum distance from others at their table was possible. 
While movement of children was taking place, the tape recorder was connected 
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to an electrical outlet, test booklets were distributed, marking crayons 
were made available, and each child's name was written on the front page of 
his booklet. At times the teacher and examiner assisted with the latter 
chore. 
Introductory remarks, including the examiner's name and a statement of 
purpose, were followed by demonstrations of how to listen and how to mark. 
Four sample rows of three black-line pictures were held, one row at a time, 
before the students so that all could see. Accompanying the pictures were 
descriptions of appropriate sounds and actual exanqples of the sounds. 
Directions similar to those taped between auditory stimuli were used to 
introduce children to the manner in which auditory clues were to be pre­
sented. Marks were made on the sample rows of pictures to demonstrate how 
choices were to be designated. Instruction was also given regarding how to 
identify and turn pages, how to cross out incorrect markings, and how to 
signal if help were needed. Students were asked to keep their booklets 
directly in front of them and flat on the work table. 
A written account of the remarks made during introduction and demon­
stration, as well as the sample rows of pictures, are located in Appendix E. 
The sangle rows measured seven inches in height and twenty-one inches in 
width. 
The tape was started and allowed to play through the initial instruc­
tions and the first three test items. It was then stopped and a check was 
made to be sure all pupils understood what they were to do. The tape was 
briefly stopped again to explain an incorrect identification of test item 29 
on page six of the booklet. No other stops were made during administration 
to first-grade students. With kindergarten students a stretch-break was 
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taken after test item 49 at the bottom of page nine in the booklet. 
Hear and See Test booklets were immediately gathered at the end of the 
session. Children and the teacher were thanked and the equipment and 
materials were rolled into the corridor to be prepared for the next group. 
The entire procedure took about forty minutes for first-grade groups and 
about forty-five minutes for kindergarten groups. 
Statistical Treatment 
After coiiq>letion by subjects the Hear and See Test booklets were 
arranged alphabetically within each of three groups. In the group designated 
as "functional readers" were 240 children and in the group designated as 
"nonfunctional readers" were 113 children. A third group was designated as 
"kindergarten children" and included 81 students. Responses of 117 children 
rated by their teachers as neither functional nor nonfunctional readers were 
not tabulated in the present study. Their booklets were filed for possible 
future study. 
Correct and incorrect responses to test items were coded on IBM cards 
as a one and a zero, respectively. Responses of all subjects in each of the 
three groups were coded. Frequencies of correct responses to every test 
item were the dependent variables and reading rating, chronological age, and 
sex were independent variables. 
Under the direction of Dr. Leroy Wolins of the Iowa State University 
Department of Statistics, two correlation matrices were conçiled using the 
Pearson product-moment coefficients of correlation. 
Responses of the 240 children designated as functional readers and of 
the 113 children designated as nonfunctional readers were utilized in the 
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first correlation matrix. Performance on Hear and See Test items was corre­
lated with the independent variable of reading rating. The criterion for 
significance of relationship was chosen to be the .05 level of probability 
that the relationship would be different from zero, or no relationship. 
Thus, with 353 students in consideration, a correlation of .11 is signifi­
cant at the .05 level (Wert, 1954, p. 424). Test items were retained and 
were considered predictors of reading ability if a correlation equal to or 
exceeding -.11 was found between correct test item response and reading 
rating. The negative aspect of the correlation favored functional readers. 
Information regarding test item intercorrelations was also obtained 
from the first correlation matrix. Test items utilizing the same stimulus 
masked by different modes were expected to be related. In view of this, and 
to concentrate study on those clusters of items meriting further investiga­
tion, the criterion for designating sets of items as significantly inter-
correlated was set at a significance beyond the .01 level that the relation­
ship would be different from zero. The lowest intercorrelation considered 
as significant was .20 (Wert, 1954, p. 424). Clusters of test items inter-
correlated at .20 or more were retained for further study. 
Responses of the 240 children described as functional readers and of 
the 113 children described as nonfunctional readers were combined with the 
responses of the 81 kindergarten children to form the second correlation 
matrix. Performance on Hear and See Test items was correlated with the 
independent variables of chronological age and sex. Criterion for signifi­
cance that the relationship would be different from zero was chosen again 
to be the .05 levet of probability. With 434 subjects, a correlation of 
.10 is significant at the .05 level (Wert, 1954, p. 424). Test items were 
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considered significantly related to chronological age or to sex if a corre­
lation of .10 or more was found between correct test item response and 
either of the two independent variables mentioned above. 
Responses of the 81 kindergarten children were filed for possible 
future reference in follow-up studies of reading achievement. 
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CHAPTER FOUR. RESULTS 
Relationships between Hear and See Test measures of cross-perceptual 
performance and reading ability is a major concern of the investigator. The 
following null hypothesis was formulated for test: 
Cross-perceptual performance in the auditory and visual 
modalities is equivalent for two groups of first-grade 
children described by their teachers as functional or 
as nonfunctional readers. 
Reading rating, chronological age, and sex are considered as independ­
ent variables. They are compared to each of the 72 test items, considered 
as dependent variables, by Pearson Product-Moment coefficients. In addition, 
clusters of highly intercorrelated test items are examined. 
Reading Rating and Test Items 
Tabulations of teacher's reading ratings reveal that 240 first-grade 
subjects were judged as functional readers and 113 were judged as nonfunc­
tional. Thus there are 353 subjects considered in the correlation matrix 
used to compare test item responses to reading rating. With 353 subjects a 
correlation of .11 is equivalent to significance at the .05 level of proba­
bility and a correlation of .15 is equivalent to significance at the .01 
level. 
Positive correlations are found between reading ability and responses 
to 47 of the 72 test items. Correlations with reading rating for all test 
items are presented in Appendix F. Of the 47 positively correlated items, 
12 appear to be significant predictors of reading ability (r > .ll;p < .05). 
43 
Descriptions of the 12 significant test items and their correlations with 
reading rating are presented in Table 2. 
Chance occurrence would account for singificance in only four of 72 
items. Since, in fact, 12 items appear to be significantly related to 
reading ability and 47 items are positively related, it would appear that 
performance on Hear and See Test items is related to reading ability. That 
is, children who read well at or above grade level tend to respond correctly 
to more test items. Thus, with respect to the null hypothesis, the conlu-
sion is that functional readers perform better than nonfunctional readers 
on items measuring cross-perceptual performance in the auditory and visual 
modalities. 
More items in the auditory subtest, as opposed to the visual subtest, 
are significant predictors of reading ability. Eight of the twelve 
significant predictors had been weighted toward the auditory modality. Four 
of the twelve had been weighted toward the visual modality. Results indicate, 
then, that Hear and See Test stimuli presented with a clear picture and a 
treated sound appear to be more predictive of reading ability than stimuli 
presented with a treated picture and a clear sound. 
Examination by category of item correlations with reading rating indi­
cates that stimuli of an abstract nature are more predictive of reading 
ability than are stimuli of a natural, mechanical, or combined natural-
mechanical nature. Of the 18 test items utilizing abstract stimuli, 16 are 
correlated positively with reading rating, and 8 of these 16 are signifi­
cantly correlated. The examination by category is presented in Table 3. 
Little difference is apparent in the power to predict reading ability 
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Table 2. Hear and See Test Items significantly related to functional and 
nonfunctional reading ratings 
Level of 
Item Description 
Sub­
test Category Treatment 
Corre­
lation 
signifi­
cance 
9 S-sound aud. abstract beeps -.20 P < .01 
22 S-sound aud. abstract class noise -.15 P < .01 
64 footsteps vis. abstract embedded -.14 P < .05 
34 five tones aud. abstract beeps -.13 P < .05 
15 three bells aud. abstract static —. 13 P < .05 
36 thunder vis. abstract embedded -.13 P < .05 
3 five tones aud. abstract static —.13 P < .05 
35 cat meow aud. natural beeps -.13 P < .05 
45 angry child/drum vis. nat/mech. embedded -.12 P < .05 
10 footsteps vis. abstract inverted -.12 P < .05 
6 truck motor aud. mechan. class noise — .12 P < .05 
52 whistle/rip aud. nat/mech. static -.11 P < .05 
r = .11, p = .05 
r = .15, p = .01 
Note: negative correlation favors functional readers 
among test items that do not use abstract stimuli. A combined total of just 
four significant predictors utilized stimuli categorized as natural, 
mechanical, or natural-mechanical, while eight of the twelve significantly 
predictive items utilized stimuli categorized as abstract. 
Table 3. Relationship by category of Hear and See Test item correlations with functional and 
nonfunctional reading ratings 
Frequency of r 
Category -.17 -.15 -.13 -.11 -.09 -.07 -.05 -.03 -.01 .01 .03 .05 .07 .09 .11 
X  X X  
natural x x xx xxx xxxxxx x x 
mechanical x x x xx xxxxx x x x x xx x x 
X  X  
natural/ x x x x xxx xxx xxxxx x 
mechanical 
X  
abstract x xxxxx xx xxxxx xx x 
X  
r = -.15 r = -.11 
p = .01 p = .05 
Note: negative correlations favor functional readers 
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When reading rating is, in turn, correlated with the various modes of 
item masking, the distribution of correlation coefficients obtained describes 
a wide range. No one mode of masking produced significantly more predictive 
items than did any other. The relationships between masking of Hear and See 
Test items and functional and nonfunctional reading ratings are presented in 
Table 4. 
With respect to examination of item masking modes, the following obser­
vations are noted: (1) stimuli masked by visual embedding and by aural 
beeps, aural static and aural class noise, appear to be more predictive of 
reading ability than do stimuli masked by visual inversion and visual 
incompleteness; (2) little difference in predictive power is apparent among 
the four masking techniques of visual embedding, aural beeps, aural static, 
and aural class noise; and (3) items receiving a mask of the auditory clue 
tend to be more predictive of reading ability than items receiving a mask of 
the visual clue. 
As previously stated, eight of the twelve test items significantly re­
lated to reading ability utilized abstract stimuli. Worthy of note is the 
fact that five of the eight significant "abstract" items were weighted 
toward the auditory modality, or, in other words, they had received a mask 
of the auditory clue. Abstract stimuli presented with a clear picture and 
a treated sound thus would seem to be good predictors of reading ability. 
In summary, results regarding correlations of Hear and See Test items 
with reading rating are; (1) performance as measured by test items is 
related positively to reading ability; (2) items weighted toward the audi­
tory modality are more predictive of reading ability than items weighted 
toward the visual modality; (3) items formed from stimuli of an abstract 
Table 4. Relationship by masking technique of Hear and See Test item correlations with functional 
and nonfunctional reading ratings 
Frequency of r 
Masking — 
technique -.17 -.15 -.13 -.11 -.09 -.07 -.05 -.03 -.01 .01 .03 .05 .07 .09 .11 
inverted 
X  
X X  X  X  X  X X  X  
embedded X X  X X  X  X  X X  
incomplete X  X X  X X  
X  
X  X X  X  
beeps X  X  X X  X  X X  X  
static X X  X  
X  
X  X  X X  X X  X  X  
class noise X  X  X  X  X  X  X X  X  X  X X  
r = -.15 r = -.11 
p = .01 p = .05 
Note; negative correlations favor functional readers 
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nature are more predictive than items formed from stimuli of a natural, a 
mechanical, or a combined natural-mechanical nature; and (4) although no 
significant differences exist among modes of masking in their power to pro­
duce predictive test items, those masks that appear most useful are visual 
embedding, aural beeps, aural static, and aural class noise. 
Chronological Âge and Test Items 
A second correlation matrix, formed from responses of 81 kindergarten 
children in addition to responses of the 353 first-grade students, was uti­
lized to measure relationships between test item responses and chronological 
age. Correlations with age for all test items are presented in Appendix G. 
Since responses from a total of 434 subjects were considered, a correlation 
of .10 is significant at the .05 level and a correlation of .14 is signifi­
cant at the .01 level. 
Of the 72 test items, 31 are observed to be significantly related to 
chronological age (r > .10; p < .05). Descriptions of the 31 significant 
test items and their correlations with chronological age are presented in 
Table 5. Chance occurrence would allow only four of 72 items to gain sig­
nificance. Since, in fact, 31 items appear to be significantly related to 
age, sufficient evidence is available to conclude that performance on the 
Hear and See Test does improve within the age span of 66 to 102 months. 
An examination by category of item correlations with chronological age 
indicates that performance on stimulus-items described as abstract and as 
natural is related to age. The analysis by category is presented in Table 6. 
Twelve of the 31 significant age-related test items utilized stimuli de­
scribed as abstract, and 11 significant test items utilized stimuli 
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— Table 5. Hear and See Test items significantly related to chronological 
age 
Level of 
Item Description 
Sub­
test Category Treatment 
Corre­
lation 
signifi­
cance 
40 three bells aud. abstract class noise .27 P < .01 
49 cat meow aud. natural class noise .26 P < .01 
10 footsteps vis. abstract inverted .25 P < .01 
9 S-sotmd aud. abstract beeps .24 P < .01 
47 S-soimd aud. abstract static .24 P < .01 
15 three bells aud. abstract static .23 P < .01 
22 S-sound aud. abstract class noise .22 P < .01 
69 three bells aud. abstract beeps .22 P < .01 
68 bird chirping vis. natural embedded .21 P < .01 
35 cat meow aud. natural beeps .19 P < .01 
65 five tones aud. abstract class noise .18 P < .01 
66 car horn vis. mech. inverted .17 P < .01 
45 angry child/drum vis. nat/mech. embedded .17 P < .01 
24 baby cry aud. natural class noise .16 P < .01 
18 cow moo aud. natural class noise .15 P < .01 
14 telephone rings aud. mechan. class noise .15 P < .01 
21 dog bark vis. natural Inverted .14 P < .01 
64 footsteps vis. abstract embedded .14 P < .05 
57 telephone rings aud. mechan. static .14 P < .05 
34 five tones aud. abstract beeps .14 P < .05 
r = .10, p = .05 
r = .14, p = .01 
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Table 5. (Continued) 
Level of 
Item Description 
Sub­
test Category Treatment 
Corre­
lation 
signifi­
cance 
55 door shutting vis. mechan. incomplete .13 p < .05 
61 thunder vis. abstract incomplete .12 p < .05 
39 baby cry aud. natural static .12 p < .05 
31 cat meow aud. natural static .12 p < .05 
27 car horn vis. mechan. incomplete .12 p < .05 
70 baby cry aud. natural beeps .12 p < .05 
5 dog bark vis. natural embedded .11 p < .05 
60 angry child/drum vis. nat/mech. incomplete .10 p < .05 
26 hammer pounding vis. mechan. embedded .10 p < .05 
37 applause vis. abstract incomplete .10 p < .05 
30 cow moo aud. natural beeps .10 p < .05 
r = .10, p = . 05 
r = .14, p = . 01 
described as natural. Thus two--thirds of the 18 "abstract" test items and 
almost two-thirds of the 18 "natural" test items contained in the Hear and 
See Test appear to be significantly related to age. Categories of items 
utilizing stimuli described as mechanical or as natural-mechanical, were 
not, as categories, significantly related to age. However, six of the 18 
test items within the category of mechanical stimuli, and two of the 18 test 
items within the category of natural-mechanical stimuli, appear to be 
significantly age related. 
Table 6. Relationship by category of Hear and See Test Item correlations with chronological age 
Frequency of r 
Category .28 .26 .24 .22 .20 .18 .16 .14 .12 .10 .08 .06 .04 .02 .00 -.02-.04-.06-.08-.10-.12-.14 
natural X  
X  
X  X  X X  X X X  X X  X  X  X  X  X  
mechanical X XX X X XXXXX X X XX X 
natural/ 
mechanical 
X X  X  
X  X X  X X X  X  X  
X  
X  
X  
X  X X  
Ul 
abstract 
X  X  
X  X  X X  X  X  X X X  X  X  X  X X  
r = .14 r = .10 
X X  
p = .01 p = .05 
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Results Indicate, then, that young children find identification of items 
formed from abstract and natural stimuli somewhat more difficult than items 
formed from mechanical and combined natural-mechanical stimuli. 
When age is correlated with the various modes of item masking, the dis­
tribution of correlation coefficients reveals that no one mode of masking 
produces significantly more age-related items than does any other. The 
relationships between masking techniques applied to Hear and See Test items 
and chronological age are presented in Table 7. 
With respect to examination of item masking modes, several observations 
can be made. First, items weighted toward the auditory modality seem to be 
more difficult for young children than items weighted toward the visual 
modality. Eighteen of the 31 significantly age-related test items had re­
ceived a mask of the auditory clue. Thirteen had received a mask of the 
visual clue. A second observation is that the significance of a test item's 
relation to age appears to be more dependent on stimulus than on mode of 
masking. For instance, the 18 significantly age-related, aurally masked 
test items utilize just seven different stimuli. Thus a stimulus, if 
significantly related to age, tends to retain that significance regardless 
of the mask imposed upon it. A third observation is that young children 
apparently find an aural mask of random class noise difficult to penetrate. 
If the seven aurally masked stimuli mentioned above are studied in rela­
tionship to their highest age correlations, six of the seven involve the 
aural mask of class noise. By contrast, the 13 significantly age-related, 
visually masked test items utilize nine different stimuli. If the nine are 
studied in relationship to their highest age correlations, three of the nine 
had been visually inverted, three had been visually embedded, and three had 
Table 7. Relationship by masking technique of Hear and See Test Item correlations with chronological 
age 
Frequency of r 
Masking —— 
technique .28 .26 .24 .22 .20 .18 .16 .14 .12 .10 .08 .06 .04 .02 .00 -.02-.04-.06-.08-.10-.12-.14 
Inverted X  xxxx 
X  
X  
embedded X  X  X X  X X  X X  X X  X  
Incomplete 
beeps X X  X  
XX XX XXX 
X X X  X X  X  
X  X X  
Oi 
w 
X  X  
static X  X  X  X X  X X  X  X X  X  X  
class noise X X  
X  
X  X  X  X  X  
r = .14 r = .10 
p = .01 p = .05 
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been presented as Incomplete pictures. 
In summary, results regarding correlations of Hear and See Test items 
with chronological age are: (1) performance as measured by test items is 
related positively to age; (2) test items utilizing stimuli described as 
abstract or as natural are more likely to be significantly related to age 
than are items utilizing stimuli described as mechanical or as combined 
natural-mechanical; (3) significance of a test item's relation to age is 
more dependent on stimulus than on mode of masking; (4) items weighted 
toward the auditory modality are more difficult for young children than are 
items weighted toward the visual modality; and (5) an aural mask of random 
class noise is difficult for young children to penetrate. 
Sex and Test Items 
The correlation matrix formed from responses of 81 kindergarten chil­
dren and 353 first-grade students was utilized to measure relationships 
between test item responses and sex of the subjects. Correlations with sex 
for all test items are presented in Appendix H. Since responses from 217 
boys and 217 girls were considered, a correlation of .10 is significant at 
the .05 level. 
Seven of the 72 test items appear to be significantly related to sex of 
the subjects (r > .10; p < .05). Descriptions of the seven significant test 
items and their correlations with sex of subjects are presented in Table 8. 
Chance occurrence, alone, could account for four of the seven significant 
relationships. Thus, on the basis of the evidence, it would seem logical 
to conclude that no significant differences exist between performance of 
boys and girls on the Hear and See Test. 
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Table 8. Hear and See Test items significantly related to sex 
Item Description 
Sub­
test Category Treatment r 
Level of 
signifi­
cance 
59 door shutting vis. mechan. inverted -.13 p < .025 
53 bird chirping vis. natural inverted -.12 p < .05 
27 car horn vis. mechan. incomplete -.10 p < .05 
70 baby crying aud. natural beeps -.10 p < .05 
43 child cough 
whistle blow 
vis. nat/mech. inverted .10 p < .05 
41 child sobbing 
dish breaking 
aud. nat/mech. class 
noise 
.10 p < .05 
32 angry child 
drum beating 
vis. nat/mech. inverted .10 p < .05 
Note: negative correlations favor boys 
Five of the seven significant test items had received a visual masking 
and, of these five, four had been masked by figure inversion. Possibly, 
visually weighted items, and particularly those involving spatial orienta­
tion, may have potential for measurement of sex differences in perception. 
Four of the seven significant test items favor boys and utilize stimuli 
described as natural or mechanical. Three of the seven test items favor 
girls and utilize stimuli described as combined natural-mechanical. 
Intercorrelated Test Items 
To examine the relationship between clustered items and their power to 
predict reading ability, intercorrelated items were searched out from the 
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correlation matrix which utilized responses of the 353 first-grade children. 
A correlation of .20 between test items indicates a relationship which is 
significant well beyond the .01 level. If items were intercorrelated at or 
above .20 they were considered highly enough related to merit special atten­
tion. Intercorrelations of clustered items are presented in Appendix I. 
Sixteen sets of significantly intercorrelated items were found. De­
scriptions of the 16 significantly intercorrelated sets of test items, and 
the significance of their relationship with reading ability, are presented 
in Table 9. Seven of the sets contain items significantly related to read­
ing ability. Two sets contain clusters of four test items, and, although 
three of the intercorrelations in each of these two sets were less than .20, 
they did approach that level. Eight sets each involve clusters of three 
items. Six sets contain two intercorrelated test items. 
As might have been expected, each of the eight sets containing clusters 
of three test items involves a single stimulus upon which had been imposed 
three modes of masking. Five of the sets had been visually masked and three 
of the sets had been aurally masked. All three of the aurally masked sets 
appear to be significantly related to reading ability, and one of the visu­
ally masked sets contains items so related. Those clusters combining high 
item intercorrelation with significant relationship to reading ability are 
of particular value for further study. 
The six sets of two intercorrelated test items each involve a single 
stimulus and two of the three modes of masking imposed upon that stimulus. 
Three sets contain visually masked test items, none of which are apparently 
related to reading ability. Three sets contain aurally masked test items. 
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Table 9. Groups of significantly intercorrelated Hear and See Test items 
Significance 
Item Stimulus 
Sub­
test Category Treatment 
of r with 
reading ability 
9 S-sound aud. abstract beeps P < .001 
22 S-sound aud. abstract class noise P < .01 
34 five tones aud. abstract beeps P < .025 
47 S-sound aud. abstract static n.s. 
3 five tones aud. abstract static P < .05 
34 five tones aud. abstract beeps P < .025 
15 three bells aud. abstract static P < .05 
40 three bells aud. abstract class noise n.s. 
69 three bells aud. abstract beeps P < .10 
17 thunder vis. abstract inverted XI • S • 
36 thunder vis. abstract embedded p < .05 
61 thunder vis. abstract incomplete p < .12 
21 dog bark vis. natural inverted n.s. 
35 cat meow aud. natural beeps P < .05 
46 dog bark vis. natural incomplete n.s. 
49 cat meow aud. natural class noise n.s. 
6 truck motor aud. mechan. class noise P < .05 
56 truck motor aud. mechan. static n.s. 
67 truck motor aud. mechan. beeps n.s. 
28 whistle/rip aud. nat/mech. beeps n.s. 
44 whistle/rip aud. nat/mech. class noise n.s. 
52 whistle/rip aud. nat/mech. static P < .05 
13 child laugh vis. natural incomplete n.s. 
19 child laugh vis. natural inverted n.s. 
33 child laugh vis. natural embedded n.s. 
37 applause vis. abstract inconçlete n.s. 
51 applause vis. abstract inverted n.s. 
71 applause vis. abstract embedded n.s. 
2 bird chirping vis. natural incomplete n.s. 
53 bird chirping vis. natural inverted n.s. 
68 bird chirping vis. natural embedded n.s. 
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Table 9. (Continued) 
Item Stimulus 
Sub­
test Category Treatment 
Significance 
of r with 
reading ability 
23 door shutting vis. mechan. embedded n.s. 
55 door shutting vis. mechan. incomplete n.s. 
59 door shutting vis. mechan. inverted n.s. 
50 sob/dish 
breaking aud. nat/mech. beeps n.s. 
63 sob/dish 
breaking aud. nat/mech. static n.s. 
43 cough/whistle vis. nat/mech. inverted n.s. 
58 cough/whistle vis. nat/mech. incomplete n.s. 
1 car horn vis. mechan. embedded n.s. 
66 car horn vis. mechan. inverted n.s. 
42 snoring/clock 
tick vis. nat/mech. inverted n.s. 
72 snoring/clock 
tick vis. nat/mech. incomplete n.s. 
39 baby cry aud. natural static n.s. 
70 baby cry aud. natural beeps n.s. 
and both items in one of the sets do appear to be related to reading abili­
ty. The aural treatments of beeps and static are highly intercorrelated in 
these six sets. 
Two sets each contain four intercorrelated test items. In one set, 
three items had utilized an abstract stimulus (S-sound) and each of the 
three aural masking techniques imposed upon that stimulus, and one item had 
utilized an abstract stimulus (five tones) and the aural mask of beeps. All 
but one of the items in this set are related to reading ability. In the 
other set, two items had utilized a natural stimulus (cat meow) and the 
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aural masks of beeps and class noise, and two items had utilized a natural 
stimulus (dog bark) and the visual masks of inversion and incompleteness. 
Only one of the items in the second set is related to reading ability. 
Summary of Results 
For the kindergarten and first-grade children tested, performance on 
Hear and See Test items indicates that: (1) such performance is related 
positively to reading ability; (2) such performance is related positively to 
chronological age; (3) such performance does not appear to be related to 
sex; (4) items weighted toward the auditory modality are more predictive of 
reading and are more difficult for young children than are items weighted 
toward the visual modality; (5) items based on abstract stimuli are related 
positively to reading ability; (6) items based on abstract and on natural 
stimuli are related positively to chronological age; and (7) within aural 
and visual masking techniques, the nature of the stimulus rather than the 
nature of the mask appears more pertinent to reading and age relationships, 
with the exception that young children find an aural mask of random class 
noise difficult to penetrate. 
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CHAPTER FIVE. DISCUSSION 
The present exploratory study was designed to investigate relationships 
of reading ability, chronological age, and sex, to cross-perceptual perform­
ance in the auditory and visual modalities. Procedures leading to the 
development of a simple, teacher-administered group reading readiness 
instrument, based on measurement of auditory and visual intersensory per­
ceptions, were initiated. Seventy-two test items were formed from 24 differ­
ent stimuli. Each test item involved the simultaneous presentation of an 
appropriate stimulus to each of two modalities: auditory and visual. For 
half of the items, the visual stimulus was presented clear and the auditory 
stimulus was masked. These items were considered to be weighted toward a 
measure of auditory discrimination skills. For half of the items, the visual 
stimulus was masked and the auditory stimulus was presented clear. These 
items were considered to be weighted toward a measure of visual discrimina­
tion skills. All test items were presented to a group of 240 first-grade 
students described as functional readers and to a group of 113 first-grade 
students described as nonfunctional readers. In addition, test items were 
presented to a group of 81 kindergarten children. Using the Pearson prod­
uct-moment coefficients of correlation an examination of test items re­
sponses in relationship to reading rating, age, and sex of the subjects was 
undertaken. Findings and implications for further research will here be 
discussed. 
Relationship of Test Items to Reading Ability 
It was hypothesized that children described as functional readers would 
perform differently on Hear and See Test items than would children 
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described as nonfunctional readers. The hypothesis is supported by the 
data. Twelve of the 72 test items are significantly related to reading 
ability at or beyond the .05 level and four additional items approach sig­
nificance. That reading readiness involves skills of auditory and visual 
discrimination is clearly stated in the literature (Cutts, 1964; Clymer, 
1964; Smith and Dechant, 1961). However, the findings of the present study 
lend particular support to those concepts advanced by Sterritt and Rudnick 
(1966) and Birch and Belmont (1964) that cross-modal perception is related 
positively to skills involved in the reading process. 
In addition to their general power to predict reading ability. Hear and 
See Test items were designed to measure two specific relationships. The 
first of these relationships is the power of various stimuli, grouped into 
four categories, to predict reading ability. The second relationship is the 
respective power of stimuli masked aurally and stimuli masked visually to 
predict reading ability. Each of the two relationships will be discussed 
separately. 
According to the literature (Tanaka, 1962; Manis, 1966), young children 
find stimuli described as natural easier to identify than s' Lmuli described 
as mechanical, which, in turn, are easier for children to identify than are 
stimuli described as abstract. It was assumed that much the same order of 
difficulty prevails in respect to stimulus identification by children 
differing in reading ability. An additional, combined natural-mechanical 
category was inserted into the continuum of difficulty between the mechani­
cal and the abstract categories. 
As was expected, test items utilizing stimuli of an abstract nature are 
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more predictive of reading ability than are test items utilizing any of the 
other categories of stimuli. In fact, 8 of the 12 significantly predictive 
test items had utilized stimuli described as abstract. There is little 
difference in the predictive power of test items utilizing any of the other 
categories of stimuli. 
It would seem obvious, for at least two reasons, that test items 
utilizing abstract stimuli should predict reading ability. First, reading 
is a process of giving meaning to auditory and visual symbols which are, 
themselves, abstractions (Sterritt and Rudnick, 1966). Second, reading 
ability is related to intelligence as measured by tests employing abstrac­
tions (Deputy, 1930). Hear and See Test items require a recognition of the 
auditory stimulus and of the matching visual choice. With items other than 
those utilizing abstract stimuli, a simple and direct match is involved. 
However, with items utilizing abstract stimuli the subject is required to 
reason out the relationship between the auditory stimulus and the visual 
choice. In this way, abstract items are possibly measuring both perception 
of stimuli and cognitive ability, thus providing an additional reason for 
the significance of relationship between reading ability and test items 
utilizing abstract stimuli. 
The data are insufficient to allow the conclusion that items formed 
from combined natural-mechanical stimuli are more predictive of reading 
ability than are items utilizing natural stimuli alone or mechanical 
stimuli alone. The continuum of difficulty, then, which was assumed to 
begin with natural items, and to progress in difficulty through mechanical, 
to the combined natural-mechanical items, is not apparent in the data. 
Perhaps, in the attençt to select stimuli which would be easily recognizable 
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by widely divergent groups of children, too much similarity among stimuli, 
regardless of their category, resulted. It may be, also, that the selected 
stimuli are too readily recognized by the midwestem children in the sample. 
In relationship to reading ability, a second objèctive for designing 
Hear and See Test items involved the predictive power of stimuli masked 
aurally and stimuli masked visually. Of the twelve significant predictors 
of reading ability, eight had received an aural mask and four had received 
a visual mask. It is therefor apparent that items weighted toward the 
auditory modality are more often related to reading ability than are items 
weighted toward the visual modality. This finding is not new. Several 
investigators have found a significant relationship between the skills of 
auditory discrimination and the skills required for functional reading 
(Young, 1936; Deutsch, 1963; Budoff and Quinlan, 1964; Deutsch, 1964; Katz 
and Deutsch, 1964). However, since Hear and See Test items require inter-
sensory performance, something more than auditory discrimination per se, 
may be involved. For each test item the auditory stimulus preceded the 
command to mark the visual choice. During the time interval, the visual 
choice pictures were in front of the child in a "passive" manner. In a 
sense, then, the auditory stimulus may be interpreted as initiating each 
test item, and, in this vein, impoverishment of the "initiating" clue may 
demand of the subject more reasoning effort than does impoverishment of the 
"passive" clue. It seems obvious that the auditory modality plays an 
initiating role in the learning of spoken language. Obvious, too, is that 
thought processes utilize mentally spoken symbols. Perhaps, then, audition 
continues as an initiator for intersensory performance in young children. 
Three auditory and three visual masking techniques were ençloyed on an 
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experimental basis to ascertain which masks are useful for prediction of 
reading ability. Already noted is the observation that aural masks appear 
to be more useful for such prediction than do visual masks. Within modali­
ties, however, few definitive statements can be made to favor one masking 
technique over another. Generally, it would seem that the stimulus used is 
of more importance in producing an item that predicts reading ability than 
is the masking technique eiiq>loyed with that stimulus. Six of the twelve 
aurally masked stimuli, however, show slightly higher coefficients of 
correlation with reading ability when masked by beeps rather than by static 
or by class noise, irrespective of test order of presentation. Similarly, 
eight of the twelve visually masked stimuli show slightly higher coeffi­
cients of correlation when masked by a grid rather than by inversion or by 
incompleteness, irrespective of test order. 
Clustered intercorrelations of Hear and See Test items lend support to 
the statement that it is not so much the masking technique as it is the 
stimulus that determines item relationships with reading ability. Although 
each of the 24 test stimuli was masked differently to form three test items, 
examination of the intercorrelations indicates that items formed from the 
same stimulus tend to cluster together and to relate similarly to reading, 
regardless of the mask imposed upon them. 
From the results it seems logical to conclude that test items utiliz­
ing abstract stimuli and an aural mask are useful predictors of reading 
ability. One cluster of intercorrelated items provides an example. In­
volved in the cluster are two stimuli, the S-sound and the five tones. 
Both stimuli are of an abstract nature, both are aurally masked, both are 
significantly related to reading ability, and both are presented as 
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auditory, rhythmic patterns. The intercorrelations of the cluster are 
supportive of Sterritt and Rudnick's (1966) hypothesis that reading skills 
are dependent upon the ability to transpose from an auditory, temporal 
rhythm to a visual-spatial pattern. Consideration should be given such test 
items in further planning and research for the Hear and See Test. 
Relationship of Test Items to Chronological Age 
Performance on Hear and See Test items appears to be related positive­
ly and significantly to chronological age. Of the 72 test items, 31 were 
age related at or beyond the .05 level of probability. Test items contain 
components of auditory and visual discrimination. Many investigators have 
found a positive relationship between such components and chronological age 
(Braine, 1965; Ghent and Bernstein, 1961; Maccoby and Konrad, 1966; Watson 
and Lowrey, 1962; Williams, 1932). In this respect, then, the findings of 
the present study are in accord with those reported in the literature. How­
ever, Hear and See Test items are, in reality, measures of cross-perceptual 
performance between the modalities of audition and vision. Thus a conclusion 
made from the results of the present study is that such cross-perceptual 
performance is related positively to chronological age. 
More test items utilizing stimuli described as abstract and as natural 
are related to age than are items utilizing stimuli described as mechanical 
or as combined natural-mechanical. It would appear that recognition of 
such stimuli is more difficult for younger than for older children in the 
sample. An expectation was that test items utilizing abstract stimuli 
would test items utilizing natural, mechanical, or combined natural-mechani­
cal stimuli. This expectation, as can be noted from the above stated 
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findings, is only partially supported. A legitimate area for further 
investigation would be the causes for 11 of 24 test items utilizing natu­
ral stimuli being significantly age-related, as opposed to such relationship 
for 6 of 24 items formed from mechanical stimuli and for 2 of 24 items 
formed from stimuli described as combined natural-mechanical. A possible 
explanation for the findings is that, in the opinion of the present inves­
tigator, Hear and See Test tape fidelity of test items utilizing natural 
stimuli was superior to the tape fidelity of test items utilizing other 
stimuli. Therefor, test items formed from natural stimuli may have been 
more realistic to children and may have given a more realistic picture of 
their performance. Developmentally, during their preschool and early school 
years, children become increasingly more discriminating in their perception 
of stimuli described as natural because of continuous and daily experiences 
with such stimuli. Furthermore, children's interest in natural objects 
precedes their interest in mechanical objects. Thus, Hear and See Test 
results noted above may reflect this aspect of cognitive development. 
Test items weighted toward the auditory modality are more often sig­
nificantly related to age than are test items weighted toward the visual 
modality. Seemingly, children within the age span of 66 to 102 months 
undergo more rapid perceptual change with respect to sound rather than 
sight in their ability to function across modalities. 
Of the 12 stimuli aurally masked by class noise, seven are signifi­
cantly related to age (p < .01). It would appear that young children of 
kindergarten age find random class noise as an interference to their 
reception of and their response to auditory stimuli. The inevitable 
accompanying "noise" of classroom activities is a relatively new and a 
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possible distracting sound to kindergarten children. However, first-grade 
students may have learned to "block out" the "noise" because of their longer 
exposure to it. If, in fact, preschool children have difficulty in pene­
trating random classroom noises to receive salient auditory clues, such a 
finding should be of particular interest to those who plan for and are 
directive of educational experiences involving groups of young children. 
With the exception of class noise, none of the masking techniques em­
ployed within modalities shows distinct advantages over the others in pro­
ducing age-related test items. 
Relationship of Test Items to Sex 
Sex differences in perceptual abilities have not been significant in 
several research studies (Birch and Lefford, 1963; Gardner and Judisch, 
1965; Goodenough and Eagle, 1963; Judisch, 1963). No significant sex 
differences in performance on Hear and See Test items was found in the 
data. This finding, then, is generally supported by results of the several 
studies mentioned above. Sapir (1966), however, found significant sex 
differences, favoring girls, for perceptual tasks involving the matching of 
forms and words, and the copying of figures. Perhaps the discrepancy 
between the results of studies cited may reflect the difference in percep­
tual tasks utilized in the various studies. The present study, as well as 
those of Birch and Lefford, Gardner and Judisch, Goodenough and Eagle, and 
Judisch, all involved cross-perceptual performance or intersensory transfer. 
Sapir's study utilized discrimination tasks involving either auditory per­
ception or visual perception, but not, specifically, intersensory percep­
tion. 
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Implications of the Investigation 
From the findings of this investigation it may be.concluded that there 
is a relationship between children's ability to read and their performance 
on Hear and See Test items. Responses to test items which simultaneously 
present an aurally or visually masked stimulus to both the auditory and 
visual modalities can provide a reading readiness measure. Such test items 
are relatively free from the cultural biases inherent in linguistics. The 
entire test can be administered by the classroom teacher to groups of chil­
dren in a single, short sitting. Realistic sounds and pictures of well 
known stimuli provide a natural incentive for children to perform. 
Although recent interest in intersensory transfer is growing, few 
studies have been conducted to investigate relationships of cross-perceptual 
performance to reading ability. The present study represents an effort to 
measure children's skills of intersensory perception so that adults might 
better view, better understand, and better operate within the perceptual 
world of children. 
Much of the literature in the area of cross-perception represents 
findings from exploratory studies. Much is still to be learned about the 
intersensory processes in children's perception. Needed, then, is more 
research of intersensory perception and of the relationship between such 
perception and reading ability. 
Implications for Further Research 
During the course of the present study, three major procedural weak­
nesses were revealed. Each of the three weaknesses may have allowed extra­
neous variables to affect results. The areas of weakness are discussed in 
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the following paragraphs. 
As a part of future auditory taping of Hear and See Test stimuli and 
masks, more precise auditory instruments should be used. Even with pro­
fessional quality equipment, variations between stimuli in decibels are 
difficult to control. More difficult to control is the relative volume of 
the mask to that of complex, realistic sounds associated with Hear and See 
Test stimuli. In the present study the use of equipment best described as 
less than professional augmented the difficulties and resulted in a weakness 
to the study in the control of fidelity and relative volume. 
A second weakness was noted in teacher's ratings of reading ability. 
Although each teacher received identical rating sheets and identical opera­
tional definitions, some bias in the delegation of students to the func­
tional and nonfunctional reading groups was evident. Apparently variations 
in teacher standards, discrepancies in interpretation of operational defi­
nitions, and the simple fact of individual student differences all con­
tributed to the problem. It would seem advisable in future work with Hear 
and See Test items to clarify the operational definitions of nonfunctional 
and functional readers and to use, in addition to teacher ratings, other 
measures of a pupil's ability to read. 
A third procedural weakness revolved around the seating arrangement of 
subjects during test. Before each test administration children were asked 
to move their chairs so that each child had half of a table for his work. 
Even so, the close proximity of the children allowed those who were so 
inclined to get some clues from their neighbor's markings. Future testing 
of Hear and See Test items might better be accomplished if a simply made 
cardboard divider were to be placed in the center of each table to assure 
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pupil privacy. 
A final Hear and See Test containing 36 items significantly predictive 
of reading ability and four introductory items, is planned. Twelve signifi­
cant predictors have been found in this phase of the study. Further re­
search is necessary so that additional test items, designed similarly to 
those found to be predictive, can be tested. Further research is required, 
also, if the findings of the present study are to be replicated and if 
validity and reliability of the final Hear and See Test is to be established. 
As the numerous and sometimes contradictory findings regarding percep­
tion are clarified through further research, perhaps those who would educate 
children for a lifetime of learning can better utilize concepts of "indi­
vidual differences" and "perceptual style" with their students. 
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CHAPTER SIX. SUMMARY 
The purpose of the present investigation was to test children with a 
number of simultaneously presented and matched aural and visual stimuli to 
ascertain relationships between responses and reading abilities of subjects. 
Procedures were thus initiated leading toward development of a simple, 
teacher-administered group reading readiness measure based on cross-percep­
tual performance in the auditory and visual modalities. The specific null 
hypothesis was: 
Cross-perceptual performance in the auditory and visual 
modalities is equal for two groups of first-grade chil­
dren described by their teachers as functional or as 
nonfunctional readers. 
Stimuli emitting a sound easily recognizeable for widely divergent 
groups of children were classified by type of sound and were placed in one 
of four categories. Six stimuli were described by category as natural, six 
were described by categoiry as mechanical, six stimuli were described by 
category as combined natural-mechanical, and six were described as abstract. 
The sound of each stimulus was recorded on tape. Three pictures, one of 
which matched the sound, were drawn for each stimulus. 
Half .of the stimuli were aurally masked while visual choices remained 
clear. Aural masks of beeps, static, and class noise were used. Masking 
the sound of a stimulus resulted in an item weighted toward measurement of 
auditory discrimination skills. Similarly, half of the stimuli were 
visually masked while sounds remained clear. Visual masks of a geometric 
grid, inversion, and incompleteness were used. Masking the picture 
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resulted In an item weighted toward measurement of visual discrimination 
skills. 
Masked stimuli, referred to as test items, were arranged randomly on 
tape and in booklet for auditory and visual simultaneous presentation to 
subjects. Taped instructions were included. The entire measure was desig­
nated as the Hear and See Test. It was assumed that subject performance on 
the test would relate to subject performance in reading. 
To determine the power of test items to predict reading achievement, 
the Hear and See Test was presented to 240 first-grade children described by 
their teachers as functional readers and to 113 first-grade children 
described by their teachers as nonfunctional readers. In addition to the 
first-grade students, a group of 81 kindergarten children was included in 
the sançle so that test item relationships with chronological age could be 
determined and so that validity of the Hear and See Test as a reading readi­
ness measure could later be investigated. Equal numbers of boys and girls 
in the sample presented opportunity to observe relationships between sex of 
subjects and test item performance. 
Dependent variables were subjects' responses to each test item. Inde­
pendent variables were reading rating, chronological age, and sex. Rela­
tionships between dependent and independent variables were measured by 
Pearson product moment coefficients of correlation. Reading rating and item 
responses of first-grade students were utilized in a correlation matrix to 
determine which items significantly predict reading ability. Responses of 
both first-grade and kindergarten students were utilized in a second corre­
lation matrix to determine relationships of chronological age and sex to 
test item performance. A chance probability of five percent or less was 
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considered significant for all relationships. 
Data were supportive of the following conclusions: (1) cross-percep­
tual performance as measured by the Hear and See Test does appear to be re­
lated positively to reading ability; (2) cross-perceptual performance as 
measured by the Hear and See Test does appear to be related positively to 
chronological age; (3) such performance does not appear to be related to sex; 
(4) test items weighted toward the auditory modality appear to be more pre­
dictive of reading ability and appear to be more difficult for young children 
than do items weighted toward the visual modality; (5) test items utilizing 
abstract stimuli appear to be more predictive of reading ability than do 
test items utilizing natural, mechanical or combined natural/mechanical 
stimuli; (6) test items utilizing abstract and natural stimuli appear to be 
more often related positively to age than do test items utilizing mechanical 
or combined natural/mechanical stimuli; and (7) within aural and visual mask­
ing techniques, the nature of the stimulus rather than the nature of the 
mask appears more pertinent to reading and age relationships, with the 
exception that young children seem to find an aural mask of random class 
noise difficult to penetrate. 
This was an exploratory study to find significant predictors of reading 
which could be included in a Hear and See Test of reading readiness. It is 
planned that the final instrument will include 40 test items, 36 of which 
will have been significant predictors on pretest, and four of which will 
have been easily answered by all children on pretest. Four simple, easily 
answered items are available from the present study. In addition, 12 test 
items which appear to be significantly related to reading ability are availa­
ble together with four more which, with refinement, can be used in a final 
measure. Thus the present study can be said to have supplied 20 of the 
planned 40 test items. 
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APPENDIX A. 
DESCRIPTIVE INFOBMATION FOR HEAR AND SEE TEST SUBJECTS 
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IliSTRUCTIOKS FOR DESCRIPTIVE INFORMATION 
A. Reading Rating 
This is tc ba dona ty tha alassroma taaahar. For eaah pcgoil 
in the elass pH aaae ehaok jnat ona of the three ratings in readingo 
The rating eriteria are exgiained below* 
lo Cheek the oolumn marked if, 1" W ««T^ luatlon of IffflfaHWTr 
the ehild oac. read well and with effloienoy Arom materials at_or 
bevond grade ezqpeetanoiese 
2o Chedc the oolunn marked if. In the évaluation of the teaahagn 
the ohild eacnot read, or if he reads pocaelj and without efflslancy 
from materials below grade esipaetanoieso 
3o Cheek the oolumn marked "0" if, in the evaluation of the teaoher. 
the WdLld^ s reading ability falls somewher* between the above twe 
eategorieSb 
Bo Sax 
Cheek "M" if the ehild iis male; "F" if the ehild is female . 
Co Birth Date 
For eaoh ehild reeord the number signifying the day, montt and 
year, respeotively, of bi#ha 
Do Siblings 
la Reeord the number of older siblings in the column narked "n+" 
2o Reeord the number of youufjer siblings in the oolumn narked "n-" 
Bo Family Data 
lo Cheek the column masked "H+P" if the child is living vith 
natural or adopted parents* 
2e Cheek the column marked ^ it/F if the (Aild is living with just one 
natural parent^  
3o (%eek the column masked "other" if the child is living with foster 
parents, with grandparents, or wi%i a guardiano 
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APPENDIX B. 
DESCRIPTIONS OF HEAR AND SEE TEST STIMULI, 
TREATMENTS, AND TEST-ITEMS 
Subtest Treatment Category 
Natural Mechanical Natural-Mechanical Abstract 
test item test item test item test item 
V 
I 
S 
U 
A 
L 
inverted 
imbedded 
incomplete 
inverted 
imbedded 
incomplete 
inverted 
imbedded 
incomplete 
dog 
bark 
child 
laugh 
bird 
chirp 
21 
5 
46 
19 
33 
13 
53 
68 
2 
car 
horn 
hammer 
pounding 
door 
shutting 
66 
1 
27 
54 
26 
8 
59 
23 
55 
angry child 
drum beating 
32 
45 
60 
thunder 
child coughing 43 
whistle blowing 4 
58 
father snoring 
clock ticking 
42 
12 
72 
footsteps 
applause 
17 
36 
61 
10 
64 
16 
51 
71 
37 00 
o\ 
A 
U 
D 
I 
T 
0 
R 
Y 
beeps cat 
white noise meow 
classroom noise 
beeps 
white noise 
classroom noise 
baby cry 
beeps cow 
white noise moo 
classroom noise 
35 truck 67 mother singing 11 S-sound 47 
31 motor 56 horn playing 20 9 
49 6 7 22 
70 telephone 29 child whistling 28 three 69 
39 rings 57 cloth ripping 52 bells 15 
24 14 44 40 
30 airplane 38 child sobbing 50 five 34 
62 motor 48 dish breaking 63 tones 3 
18 25 41 65 
87 
APPENDIX C. 
VISUAL STIMULI FOR HEAR ANlTSEE TEST 
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APPENDIX D. 
TAPED VERBAL INSTRUCTIONS ACCOMPANYING AUDITORY STIMULI 
FOR HEAR AND SEE TEST 
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You are going to help me learn how children hear and how they see. You 
will need to listen and to look very carefully. Each time I say "listen" 
you will hear a sound. Then each time I say "mark" you are to make a crayon 
line right over the one picture that best matches the sound you heard. 
Remember, mark only one picture in each row that best fits the sound you 
hear. If you don't know which picture to mark, then guess. But be sure to 
keep up with me and try to hear everything that I say. 
Now open your booklet to the first page of pictures. This page has a 
little picture of a tree at the very top. Whenever we turn a page look and 
listen to see if you and I have the same little picture at the very top. 
If you get lost on the pages hold up your hand and I will help you. Put 
your finger on the button in front of the first row of pictures. We will 
look at the three pictures in this row first. Here is the sound that fits 
one of these three pictures. Listen. (Sound) Mark right across the 
picture that best matches the sound you just heard. Now look at the row 
with the cup in front. Here is the sound for one of these three pictures. 
Listen. (Sound) Mark the picture that best fits that sound. Look at the 
row with the black ball in front. Listen. (Sound) Mark. Look at the 
row with the building block in front. Listen. (Sound) Mark. Look at 
the last row with the flower in front. Listen. (Sound) Mark. 
Turn the page over. Make sure you turned just one page. Your new page 
has a picture of a shoe at the very top. Now look at the row with the 
button. Listen. (Sound) Mark. Look at the row with the cup. Listen. 
(Sound) Mark. Look at the row with the black ball in front. Listen. 
(Sound) Mark. etc. 
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APPENDIX E. 
VERBAL INTRODUCTION AND SAMPLE ROWS OF PICTURES 
FOR HEAR AND SEE TEST 
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VERBAL INTRODUCTION 
Good morning. My name is Mr. Clark and we are going to work together for 
a little while so that I may learn more about how children hear and how they 
see. I am going to give you a booklet like this (hold one up and show) and 
you are to put your first and last names on the front page right here (show 
where). If you have trouble with your name hold up your hand and I will 
help you. Do not open your booklet until you are told to do so. As soon as 
you get a booklet start to put your name on it (pass out booklets). 
(While children are identifying their booklets say) Please move your 
chair so that you have a place at your table as far from other children as 
is possible. 
(When children finish say) Your booklet has rows of pictures like this 
(show card one). For each row of pictures you will hear a sound. Suppose 
you heard a hog grunting. Which of the three pictures in this row would 
best fit that sound? (get answer from children). Then you would mark over 
that picture like this (demonstrate). 
Sometimes you will hear two sounds together (show card two). Which of 
these three pictures best goes with the sounds of running water and washing 
dishes? (get answer from children). Then you would mark over that picture 
like this (demonstrate). Some sounds will be partly covered up with beeps 
that go like this (make sound) or by static that sounds like a radio that 
is not tuned in properly, or by classroom noises. This is to make it hard 
for you to hear the real sound underneath. 
Some pictures are upside down like this (show card three). When you see 
pictures like this do not turn your booklet around but try to answer by 
looking at the pictures in the upside-down way. Here is the sound for one 
of these three pictures. Listen (make sound). Which picture would you 
mark? (get answer from children). Then you would mark it like this, 
wouldn't you? (demonstrate). Some pictures will have missing parts like 
these (show card four). Which picture in this row best matches this 
sound? (give sound of duck quack). Then you would mark the picture like 
this (demonstrate). You will see some pictures that are covered with heavy 
black lines. This is to make it hard for you to see the real picture 
underneath. 
For each row of pictures you will hear a sound. You are to mark just one 
picture in each row which best matches the sound you hear. When you turn 
pages be careful that you turn just one at a time. When you hear the sound 
and are told to mark a picture you will need to mark one right away. You 
will not have time to worry and stew. If you don't know which one to mark, 
guess, but be sure to keep up with the voice on the tape. Are there any 
questions? (wait for them and answer). I am going to start the tape now. 
Listen very carefully. 
c. --
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SAMPLE ROWS OF PICTURES 
Card I 4^Ï7 
/oo\ yL 
Cw jx 
Cw JET 
A 
! 
C&yW \V 
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APPENDIX F. 
HEAR AND SEE TEST ITEM CORRELATIONS WITH 
FUNCTIONAL AND NONFUNCTIONAL READING RATINGS 
Subtest Category Stimulus Treatment 
inverted embedded incomplete 
dog bark -.07 -.10 -.01 
V natural child laugh -.01 .02 .04 
T 
bird chirp .00 -.04 -.01 
car horn — .02 .02 -.06 
S mechanical hammer pounding .09 .04 .05 
u 
door shutting .00 -.01 .03 
angry child/drum beating -.06 -.12 -.02 
A natural/ child coughing/whistle blowing -.06 .09 —. 08 
mechanical snoring/clock ticking .06 -.01 .04 
thunder .00 -.13 —.08 
abstract footsteps -.12 -.14 .06 
applause .00 -.03 -.07 
beeps static class noise 
A cat meow -.13 -.05 -.04 
natural baby cry —. 08 —. 05 .03 
U cow moo .11 .00 .00 
D truck motor .00 .00 -.12 
mechanical telephone ring -.04 -.03 -.03 
I airplane motor .06 .01 -.02 
T mother singlng/hom playing .01 -.03 .02 
natural/ child whistling/cloth ripping .03 -.11 -.01 
0 mechanical sobbing/dish breaking .02 .03 .05 
R S-sound -.20 -.05 -.15 
abstract three bells -.09 -.13 -.06 
Y five tones -.13 -.13 -.07 
r = .11, p = .05; r = .15, p = .01 
Note: negative correlations favor functional readers 
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APPENDIX G. 
HEAR MD SEE TEST ITEM CORSELATIONS 
WITH CHRONOLOGICAL AGE 
Sub test Category Stimulus Treatment 
V 
I 
S 
U 
A 
L 
A 
U 
D 
I 
T 
0 
R 
Y 
natural 
mechanical 
dog bark 
child laugh 
bird chirp 
car horn 
hammer pounding 
door shutting 
angry child/drum beating 
natural/ child coughing/whistle blowing 
mechanical snoring/clock ticking 
abstract 
natural 
mechanical 
thunder 
footsteps 
applause 
cat meow 
baby cry 
cow moo 
truck motor 
telephone ring 
airplane motor 
mother singing/hom playing 
natural/ child whistling/cloth ripping 
mechanical sobbing/dish breaking 
abstract 
S-sound 
three bells 
five tones 
inverted 
.14 
.01 
.04 
.17 
.00 
.07 
.08 
.08 
-.04 
.06 
.25 
.07 
beeps 
.19 
.12 
.10 
.01 
.08 
.08 
.07 
-.05 
-.01 
.24 
.22 
.14 
embedded 
.11 
.02 
.21 
.09 
.10 
.00 
.17 
.03 
.00 
.09 
.14 
-.13 
static 
.12 
.12 
-.05 
.04 
.14 
.07 
.08 
.00 
.00 
.24 
.23 
.08 
incomplete 
.09 
.06 
.02 
.12 
.08 
.13 
.10 
.09 
.04 
.12 
-.03 
.10 
class noise 
.26  
.16 
.15 
-.08 
.15 
-.03 
.06 
.01 
.08 
.22  
.27 
.18 
r = .10, p = .05; r = .14, p = .01 
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APPENDIX H. 
HEAR AND SEE TEST ITEM CORRELATIONS WITH SEX 
Subtest Category Stimulus Treatment 
V 
I 
S 
U 
A 
L 
natural 
mechanical 
dog bark 
child laugh 
bird chirp 
car horn 
hammer pounding 
door shutting 
angry child/drum beating 
natural/ child coughing/whistle blowing 
mechanical snoring/clock ticking 
abstract 
thunder 
footsteps 
applause 
Inverted 
-.04 
-.01 
-.12 
.02 
-.04 
-.13 
.10 
.10 
-.07 
-.01 
.01 
-.03 
embedded 
-.02 
.02 
—.06 
-.07 
.08 
-.01 
-.03 
.00 
-.01 
.06 
.00 
-.03 
incomplete 
-.05 
-.00 
-.09 
-.10 
.08 
.07 
.03 
.02 
.01 
.03 
.00 
- .02 
beeps static class noise 
natural 
U 
cat meow 
baby cry 
cow moo 
.08 
-.10 
.02 
-.01 
-.04 
-.02 
.02 
.00 
-.01 
D truck motor 
mechanical telephone ring 
I airplane motor 
T mother slnglng/hom playing 
natural/ child whistling/cloth ripping 
0 mechanical sobbing/dish breaking 
R S-sound 
abstract three bells 
Y five tones 
—.08 —.03 .04 
-.03 .00 -.03 
-.06 -.02 .04 
—.02 .00 —.07 
.02 .00 .02 
-.02 -.04 .10 
-.09 .09 -.04 
-.02 .02 -.02 
-.02 .04 .04 
r = .10, p = .05; r = .14, p = .01 
Note; negative correlations favor boys 
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APPENDIX I. 
INTERCOREELATIONS OF SIGNIFICANTLY RELATED 
HEAR AND SEE TEST ITEMS 
116 
Item description 
Test 
item Intercorrelations 
9 22 34 47 
S-sound 9 1.00 
S-sound 22 0.34 1.00 
five tones 34 0.06 0.17 1.00 
S-sound 47 0.27 0.35 0.13 1.00 
21 35 46 49 
dog bark - 21 1.00 
cat meow 35 0.11 1.00 
dog bark 46 0.28 0.04 1.00 
cat meow 49 0.21 0.34 0.12 1.00 
13 19 33 
child laugh 13 1.00 
child laugh 19 0.43 1.00 
child laugh 33 0.51 0.52 1.00 
17 36 61 
thunder 17 1.00 
thunder 36 0.42 1.00 
thunder 61 0.30 0.38 1.00 
37 51 71 
applause 37 1.00 
applause 51 0.29 1.00 
applause 71 0.29 0.38 1.00 
2 53 68 
bird chirp 2 1.00 
bird chirp 53 0.21 1.00 
bird chirp 68 0.26 0.46 1.00 
15 40 69 
three bells 15 1.00 
three bells 40 0.28 1.00 
three bells 69 0.21 0.30 1.00 
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Item description 
Test 
item Intercorrelations 
6 56 67 
truck motor 6 1.00 
truck motor 56 0.21 1.00 
truck motor 67 0.26 0.28 1.00 
23 55 59 
door shutting 23 1.00 
door shutting 55 0.20 1.00 
door shutting 59 0.26 0.25 1.00 
28 44 52 
child whistling/cloth ripping 28 1.00 
child whistling/cloth ripping 44 0.28 1.00 
child whistling/cloth ripping 52 0.13 0.26 1.00 
50 63 
child sobbing/dish breaking 50 1.00 
child sobbing/dish breaking 63 0.42 1.00 
43 58 
coughing/whistle blowing 43 1.00 
coughing/whistle blowing 58 0.40 1.00 
1 66 
car horn 1 1.00 
car horn 66 0.33 1.00 
42 72 
snoring/clock ticking 42 1.00 
snoring/clock ticking 72 0.31 1.00 
39 70 
baby cry 39 1.00 
baby cry 70 0.30 -_ 1.00 
3 34 
five tones 3 1.00 
five tones 34 0.30 1.00 
